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I. Introduction. 

Whilst working out recently the species contained in two 
collections of Aetiniaria (the Terra Xova^^ collection (79,d 
‘ Hiimbers in brackets refer to papers in the list of literature on 
pp. 564-572. 
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and one made by the Irish Fisheries Department (80));> I 
have been led to develop certain views on Actinian classifi¬ 
cation. Some of the families of Actiniaria are defined by 
only a small number of the more important characters pos¬ 
sessed by the contained forms^ with the result that some of 
them (e. g. Ilyanthidas, Sagartiid^e, Paractidae) represent not 
so much families as series of forms, each series including a 
number of animals which differ among themselves in ways so 
important as to be fundamental, although presenting a few 
common features. This arrangement neither represents the 
natural affinities of the genera nor does it throw much light 
upon their evolutionary history. It is often difficult also to 
allocate new species and genera to their correct position, 
because in a good many cases sufficiently precise generic 
definitions have not been arrived at. I have therefore 
thought it would be the best thing to set out for what they 
are worth the ideas I have developed during the course of 
my work. I have as yet applied them in detail to only one 
pai'ticular portion of the Actiniaria, and that application 
constitutes the following paper. I have begun with the group 
of forms belonging to the Actiniina which possess acontia or 
mesogloeal sphincters, because the collections I have been 
working at happened to present a preponderance of those 
forms ; I am also well acquainted with some living members 
of it. I am hoping in due course to work out schemes on 
similar lines for the classification of those Actiniina not 
included in the present paper and of the Stichodactylina. 
As yet, however, I have made only a beginning on the 
two latter groups, so am publishing the finished section at 
once. ]\Iore work on these two groups may throw fresh 
light on various Actinian problems, but is not very likely, 
I think, to affect the section dealt with in this paper to any 
e.xtent. 

With regard to the principles upon which my classification 
is based, I am glad to acknowledge my indebtedness to a 
paper which appeared last year on the question of the 
systematic position of the Phelliidm, by Prof. G. C. Bourne (10), 
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and which has helped me greatly. I had^ however, begun to 
work out the main ideas involved and to form my families in 
detail before I knew of Prof. Bourne^s paper with its similar 
ideas. 

I should like to record my most hearty thanks to Prof. 
H. J. Fleure and Prof. G. C. Bourne for help very kindly 
rendered in different ways, and to Dr. X. Annandale for 
specimens of some of his Indian anemones. 

At the end of the paper I have included a discussion on the 
relative merits and stability of a number of generic characters, 
together with new definitions of the genera contained in the 
group here treated. I have felt this justified by the difficulty 
I have had in identification and related matters, and have 
done it in the hope that identification may be rendered 
simpler by it. In any case it is a convenience to work with 
a collection of generic deSnitions, and in the end I hope to 
make it complete. 

In the two reiDorts on anemones already published I have used 
the ordinary classification almost as it stood because I had not 
at the time of writing them got far enough with any other 
scheme. For the pui-poses of this paper I am accepting pro¬ 
visionally the main division of the Actiniaria into Actiniina 
and Stichodactylina. As I have mentioned before (79, p. 14) 
I have felt unable to accept Carlgren^s division of Actiniaria 
into Protanthea 3 and Xynanthese, and in this I am following 
McMurrich, Haddon, Duerdeii and Bourne. The chief 
difference between these two tribes is that in the Protanthea3 
there is ectodermal longitudinal • musculature in body-wall 
and actinopharynx, while in the Xynanthem there is not. 
Gonactinia and Protanthea are the original Protanthea). 
But if with them we are to include all forms possessing this 
ectodermal musculature, it will mean picking out a form here 
and there from widely different families and putting them 
together. The following forms are recorded as possessing the 
ectodermal musculature, though Carlgren has expressed 
doubts about it in the case of some of them (the list is not 
meant to be exhaustive, but merely gives a selection) : 
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Protaiitliea. 
Gonactinia. 
Corallimorplius. 

C o r y n a c t i s. 

Thau 111 actis uiedusi- 


Bunodeopsis spp. 
Bolocera brevicoriiis 


(but not other Bolo- 


oides. 

Phy 111 an thus cruci- 


ceras). 

Aiptasia couch i. 
Boloceroides. 
Actiuotryx sane ti¬ 


ter. 

Eicordea florida. 


t li o 111 a3. 

Acthioporus elegaiis. 


A more divergent collection could hardly be made. Apart 
from the ectodermal musculature^ their other important 
characters show that they belong to totally different and 
unrelated families. The ectodermal musculature of the body- 
wall is no doubt the survival in a case here and there of a 
primitive character possessed by the original ancestor of the 
group and which has been lost in most cases. It is even 
possible that careful study of the life and habits of the forms 
possessing it would reveal a reason for its retention in each 
case. But to use it iii classification leads to unnatural results. 

There will be found below references to correlation between 
habit or life conditions and structure. I should like to make 
a plea for the study of living anemones and their life-habits 
wherever possible. As Annandale has remarked (4, p. 72), 
it is doubtful whether Gosse was so far from the truth as 
later systematists supposed when he laid stress upon the 
study of the living organism in the case of Actinians. At 
any rate, when one studies living species one seems to gather 
a much better idea of their relationships and of the meaning 
of their structure than if anatomy is exclusively relied upon. 
In the case of allied sjwcies distinction is sometimes extremely 
simple when they arc alive, but very difficult, if not impossible, 
when dead, even with the aid of anatomy. 

I ought to mention that in this paper I have not founded 
anything on incomplete descriptions or upon descriptions of 
doubtful species where that could be avoided. It seems un¬ 
profitable to build much upon species of which our knowledge 
may need revision. I have included in the lists of genera wliich 
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follow the family definitions at the end of the paper the 
names of a number of doubtful genera (in a separate list^ 
in each case^ from the better-known genera), but this is, of 
course, quite tentative. 

In re-defining the genera I have been unable to avoid 
a certain amount of re-arrangement of species and splitting 
or fusing of genera. I have done my best to keep this 
within the narrowest possible limits, and liave pointed out all 
changes made. Some such revision is bound to take place 
when all the genera are surveyed together, and it means that 
the definitions gain in precision and therefore render identifi¬ 
cation easier, and it has been my aim to express in them 
the natural relationships of the forms, and to apply similar 
principles all through, with exceptions in individual cases 
which seemed to call for special treatment. I may add 
that I have personal knowledge of living or preserved speci¬ 
mens, and in most cases of sections, of representatives of half 
the genera defined; in some cases I have added to generic 
definitions from my own study of the forms in question. My 
data about other forms are of course obtained from literature. 
In cases where there are only one or two species in a given 
genus, it is of course always possible that the addition of new 
species to the genus may necessitate alteration of minor points 
in the definition. 

Finally, I have not meant the paper to be an e.xhaustive 
compilation as regards lists of species and synonymy. I have 
therefore included, for convenience, just such main synonyms 
as are strictly necessary. With regard to the lists of species 
following the genera, these are not in all cases complete ; but 
as far as I know they include at any rate most of the species 
which have been investigated anatomically, except in one or 
two large genera. 

I wish to acknowledge with thanks the permission to 
reprint some of the text-figures from other publications. 
Text-fig. 12 is reprinted from Prof. Bourne^s ])aper on 
Phelliida3 from Xew Guinea (M^iiart. Jonrn. ^licr. Sci.^), by 
kind permission of the author. Text-figs. 1, 22, 23 and 32 
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^ire repriuted from my Terra Xova^^ report, Actiniaria. 
Text-figs. 24, 25, 27 and ol are reprinted from my paper on 
Irisli Actiniaria in ^ Proc. R. I. Acad/ The other text- 
figures and the plates are freshly drawn for this paper. 


II. Bpjef Histories of the Sagartiid.j: axd Paractidje. 

The brief histories which follow do not claim in an}^ way 
to be complete. Their aim is to simply review the chief 
modifications undergone by the families since their inception, 
in such a way as to render the subsequent discussions 
intelligible. With that end in view I have thought it 
permissible to repeat a good deal which has been written by 
various authors, but which is scattered about in different 
papers. 


SAGARTIID..aE. 

P. H. Gosse founded a family which he called Sagartiadee ’’ 
in 185S (P, p. 415) and defined it thus: Sagartiadm. Basis 
adha?reus. Tentacula simplicia, in cyclis continuis digesta. 
Cutis, pro filis retractilibus armatis emittendis, perforata.'’^ 
The genera included were Actinoloba and Sagartia, In 
his ^Actinologia Britannica,^ p. 9, he gave a fuller English 
diagnosis, adding nothing essential to the preceding. The 
genera there included were Actinoloba, Sagartia, 
Phellia, Adamsia, Gregoria, Discosoma. Sagartia 
is of course the typical genus of the family, and both Gosse 
himself (37, p. 122) and Haddon later on (42, p. 302) have 
made it perfectly clear that the species regarded by the 
former, the founder of the genus, as the genotype, was 
S. miniata. Therefore it will be taken for granted 
throughout this paper that whatever may happen to the 
various genera under discussion, the name Sagartiadm (in its 
amended form, Sagartiidce) must be applied to the family 
containing Sagartia as typified by S. miniata and its 
immediate relatives. 

In 1868 A. E. Terrill (^ Proc. Essex Inst.,^ vol. v) included 
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the Sagartids as a sub-familv under the Actinid^e. He* 
placed Phellia in another sub-family^ the Phellime^ however. 

In 1883 A. Andres included Actinoloba, Heliactis^ 
Cylista^ Adamsia^ Aiptasia^ Sagartia and Xemactis 
in the Sagartidas, excluding Phellia and Gregoria^ placing 
the former in PhellidaB and not definitely classifying the- 
1after. 

In 1882 E. Hertwig endeavoured to establish the family on 
anatomical grounds. He was^ however, unlucky. It so 
happened that the particular acontiated anemones dealt with 
in his investigations belonged to a portion of the family in 
which the members have strong inesogloeal sphincters, and 
have only six pairs of perfect mesenteries, which are sterile. 
Even the representative of the genus Sagartia wdiich he 
had investigated (S. parasitica), happened to be the one 
species which had been included in that genus by mistake, 
and which he referred to its correct position in the genus 
Calliactis. The result of this was that Hertwig made a 
definition of the Sagartidee which was based upon the pre¬ 
sence of acontia, together with the other anatomical features 
above mentioned, hut ivhich excluded Sagartia niiniata and 
its allieSj the true types of the family^ from the Sagartid^} 

In 1889 A. C. Haddon (42, pp. 301-305) referred to most 
of the foregoing facts, and showed that Sagartia iniiiiata 
and others had more than six pairs of perfect mesenteries,, 
thus differing from the forms described by Hertwig. Haddon 
considered that the time had not arrived for fully classifying 
the family, but he constituted as a sub-family a group which 
he called the Chondractinina3. The definition of this sub¬ 
family was fairly similar to Hertwig^s definition of the whole 
Sasrartidm but was narrower, and excluded A dam si a, 
Metridium and Calliactis as well as Sagartia. It 
constituted, however, a very natural group within the main 

^ Hertwig identified one of the ‘’Challenger anemones as Sagartia 
spbut, as more recent work has shown, this identification was incorrect. 
The form in question evidently belongs to the Chondractiniidie. and is 
probably a Sagartiomorphe or something similar. 
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family^ aud contained the forms best known to its author. 
The genera included were Ch ondr actiuia^ Hormathia, 
ChitonactiSj Actinauge and Paraphellia. 

In 1892 J. A. Simon recognised two sub-groups within the 
Sagartida3—the Aiptasinm^ with the sphincter endodermal or 
absent, and the Sagartina?, with a strong mesoglceal sphincter. 
Among the latter he distinguished Sagartians without, and 
Phellians with, a cuticle. 

In 1898 J. P. McMurrich adopted Haddon's Chondracti- 
ninaa, at the same time suggesting that it might be almost 
identical with Verrilhs Phellin^. However, the anatomy of 
Ph ellia was not then understood. HcMurrich had previously 
suggested himself a division of the Sagartid^e into Phellina3 
and SargartiiiiB, but he adopted Haddon^s subfamily as 
being more extensive than, and probably including, the genus 
Pliellia. His arrangement therefore is— 

Sub-family Sagartix^. 

•• Sagartid^e with the ectoderm naked, the acontia being emitted 
from the mouth and through the column-wall, in which definite 
openings (cinclides) are present (always ?) for their emission.” 

Sub-family Choxdkactixixje, Haddon. 

‘‘ Sagartidje with thick column wall, usually with the upper portion 
(capittdum) different in character from the lower (scapns) and capable 
of being entirely invected: the scapns provided with an external cuticle 
and usually nodulated or warty; the sphincter strong and embedded 
in the mesoglcea : only the six primary pairs of mesenteries perfect 
and at the same time nongonophoric: acontia emitted by the mouth 
only, there being no cinclides.” 

This definition of the Chondractininae is not exactly 
Haddon’s original oue, but does not differ from it in anything 
important. 

Also in 1898 0. Carlgren (12, pp. 86-7) discussed the 
matter. He showed that in some Sagartias the primary 
mesenteries were fertile, thus still further removing them 
from Hertwig’s Sagartidte. He kept to the Sagartinte and 
Phellina3, but added a new sub-family, the Hetridinm. His 
Phellime was practically identical with Haddon’s Chondrac- 
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tinina3, but he included Phellia in it and went back to the 
old name; Phellia was still not understood as regards its 
anatomy^ although Yerrill had said a little about it in 1867. 

It will be noted that by this time the ^SSagartidae^^ exhibited 
only one differential character common to all of them—the 
presence of acontia. Aiptasia had proved an exception to 
the mesogloeal sphincter rule, the number of perfect mesen¬ 
teries and distribution of gonads were shown to be variable, 
and cinclides were proved to be present in some cases and 
absent in others. Cuticle also was present or not in different 
cases. Even a pedal disc was not invariably present (e.g. 
Ilyactis). 

In 1897 C. R. Kwietniewski (55) discussed the family at 
length, and noticed that the acontia present practically the 
only feature common to all members of it. He ends up with 
a division of the family similar to Simon’s. 

In 1898 A. C. Haddon (44, pp. 446-7) briefly reviewed 
the family history and adopted a new arrangement of sub¬ 
families—an arrangement also suggested in 1898 by 0. Carl- 
gren. 'By this time moi'e was known of the anatomy of 
Phellia, and it was realised that it was cpiite different from 
the Chondractininte, and must be placed in a sub-family apart, 
which sub-family, of course, was Verrilbs original Phellina?, 
containing Phellia only. I repeat Haddon’s definitions hero 
in full, since they represent the most recent classification of 
the family before 1918, and are important for reference. 

Family SAGARTIID^, Gosse. 

'•Actiniiiibe v/itli a contractile pedal disc; body-wall smooth, or pro¬ 
vided with verrucse or tubercles, and usually perforated l}y cinclides. 
with or without a cuticle. Tentacles usually numerous and retractile, 
not very long, smooth, simple and generally entacmceous. Sphincter 
muscle characteristically well developed and mesogloeal. occasionally 
diffuse endodermal, or even al)sent. At least six pairs of perfect 
mesenteries; the first cycle of six pairs of mesenteries may l)e fertile 
or sterile. Acontia present.” 

Sub-family Aiptasiin.f, Simon. 

‘‘Sagartiida3 in which the sphincter muscle is either absent or very 
feebly developed and me.sogloeal, or diffuse and endodermal.” 


434 


T. A. STEPHEXSOX. 


Sub-family Sagartiin^, VeiTill. 

“ Sagartiidse with more than six pairs of perfect mesenteries, of which 
the six pairs of primary mesenteries are fertile, except the directives in 
some species ; body-wall soft; no tubercles, but veiTucaa (suckers) may 
be present in the upper parf of the column; cinclides present (chiefly 
ectodermal invaginations); one or two gonidial grooves; strong 
mesoglceal sphincter muscle.*’ 

Sub-family Phelliin^, Yerrill. 

“ Sagartiidse with usually an elongated column, the capitular portion 
of which is genemlly delicate and extensile; body-wall provided with 
a cuticle, but without any solid or hollow processes, such as tubercles, 
vesicles, or suckers; no cinclides. Tentacles simple, neither veiy 
numerous nor very long. Only six pairs of perfect mesenteries 
which alone are fei*tile. The remaining mesenteries are usually 
feebly developed. The retractor muscles are very strongly developed 
on the primary mesenteries. Acontia usiially feebly developed, and 
emitted only through the mouth. Strong mesogloeal sphincter muscle.” 

Sub-family Meteidiin^, Carlgren. 

“ Sagarfiidaj with six or more pairs of perfect mesenteries, of which 
the six pairs of primary mesenteries are sterile; usually one gonidial 
groove with its pair of directives, but more may occiir; body-wall 
relatively thin, and without a cuticle; cinclides present (chiefly endo- 
dermal evaginations); well-developed mesogloeal sphincter muscle.” 

Sub-family Chondractixiin^, Haddon. 

“ Sagarfiida? with only six pairs of perfect mesenteries, which alone 
of the well-developed mesenteries are sterile; two gonidial grooves and 
two pairs of directives ; body-wall usually thick, with a cuticle and often 
nodulated; cinclides absent (?); acontia rarely emitted, and then by 
the mouth only; strong mesogloeal sphincter muscle.” 

Of these sub-families, the Sagartiina3 corresponds to the 
Sagartinse used by Carlgren in 1893 ; the MetridiinoB to 
Carlgren^s sub-family with Aiptasia removed; and the 
Chrondractiniinm to Carlgren’s Phelliinte with Phellia 
removed from it. 

In work published more recently (1898, 1904), J. P. 
Mci\lurrich did not accept lladdon’s arrangement for various 
reasons, and returned to Carlgren^s tliree snb-fainilies. 

In 1918 G. C. Bourne (10) published descri})tions of a 
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number of Phellids^ and discussed very fully the relationships 
of the Pheliiinae (as understood by Haddon) to the other 
Actiniaria. He limited the Pheliiinae to Phellia, Deca- 
phellia^ and possibly Halcampactis^ agreeing with 
Haddon in separating these forms from the Chondractiniinae. 
He analysed the characteristics of the Pheliiinae, discussed the 
occurrence of certain of their characters, considered singly, 
among other Actiniina, and showed quite conclusively that, 
going by the sum of the more important characters rather than 
by one or two somewhat arbitrarily selected, they incline on 
the balance rather to the Halcampidae than to any of the 
sub-families of the Sagartiidfe. He sho’wed that acontia, 
the mesogloeal sphincter and certain other characters vary 
independently within the Actiniina. He adopted a hypothesis 
which would account for the appearance or disappearance of 
acontia in groups having very different combinations of other 
characters, and claimed that this would get rid, once for all, 
of the idea that the presence of acontia is such a positive 
mark of inter-relation that all forms possessing it must be 
united in a single family. The main conclusions reached 
were that the Sagartiid^e must be broken up, that the 
Pheliiinae must form a distinct family approximating to the 
Halcampidae, and that the sum-of-the-characters principle 
must be generally applied in classifying the Actiniina. 

PARACTID^. 

R. Hertwig founded a family which he called Paractida? 
in 1882 (51, p. 41), and which he defined as Hexactiiiim, 
with numerous perfect septa, and with very contractile, 
moderately long tentacles, which can be completely covered ; 
circular muscle very strong, mesodermal.Ho placed in 
this family, as his first genus. Par act is, M. Edw., and 
also included Dysactis, Tealidium, Antholoba and 
Ophiodiscus. 

In 1883 A. Andres (2, p. 471), set up, independently of 
Hertwig, a sub-family Paractidm of his family Actininav He 
defined it thus : 

VOL. 64, PART 4.- NEW SERIES. 
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F or ID a,—Base piu o meno adereote. Colonna variiforme, 
coiitrattile^ liscia^ senza pori^ tubercoli, verruche o rivesti- 
menti. Margine talora presente ma seinplice e non svilnppato; 
non mai crennlato e fornito di acroragi. Tentacoli policicli, 
conici; retrattili; Colore, Diineiisione e Giacitura 
varii/^ This family contained the genera Paranthus, 
Paractinia and Paractis. 

Of these two families that of Hertwig has priority. The 
exact standing of the forms referred by Andres to his own 
family is not yet known in all cases, but Par an thus has 
been anatomically investigated, and has been referred to 
Hertwig^s Paractidm on structural grounds. It is hardly 
probable that Andres^ family will stand, even under a new 
name, when the anatomy of all its members is known. Its 
forms can be referred to their correct positions one at a time 
as more is known of them. It is the family of Hertwig, to 
which the name Paractid^e rightly belongs, that we shall 
follow here. 

In 1893 J. P. McJMurrich (60, p. 160) widened the definition 
so as to include forms with few perfect mesenteries, and he 
omitted any definition of the tentacles. 

In 1893 0. Carlgren (12, p. 64) gave a history and 
discussion of the family. He re-defined the family as follows: 

Actiuinen mit Fussscheibe, mit sehr contractilen, massig 
langen Teutakeln und zahlreichen, vollstandigen Septen. 
Septenpaare der hoheren Cyclus (voin dritten oderyierten an) 
unregelmassig entwickelt, so dass das Septum, das seine 
Langsmnskeln gegen den im Allgemeinen niichst niederen 
Septencyclns kehrt, mehr entwickelt ist als das andere in 
demselben Paare. Radialmnskulatur der Mundscheibe und 
Langsmuskulatur der Tentakeln im Allgemeinen mesodermal. 
Sphinkter mesodermal. Acontien und Cinclides fehlen.^' But 
in a note at the end of this paper (12, p. 137), in the light of 
some new information regarding the genus Paractis, he 
transferred the above definition from the Paractidoe to a new 
family Actinostolidee, containing the genera Actinostola 
and Stomp hi a, and made a fresh diagnosis for the Paractidas 
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proper^ including Paractis. This diagnosis was "'Actininen 
mit Fussscheibc; mit massig langen Tentakeln und gewohiilich 
-zahlreichen^ vollstandigen Septen. Septen in demselbeu Paare 
regelinassig entwickelt. Radialinuskuiatur der Mundscheibe 
iind Langsmusknlatiir der Tentakeln iin Allgeineinen meso¬ 
dermal. Sphinkter mesodermal, gewbhnlich wohl entwickelt. 
Acontien und Cinclides fehlen.^^ 

There is little to add. Hertwig^s Paractidjo has been 
generally accepted with modifications, and the Actinostolidaa 
and Paractidee as defined by Carlgreii in 1893 have become 
sub-families—Actinostolinm and Paractin^e—within the main 
family (see Carlgren, 1899, pp. 26-7). The features 
possessed in common by the forms which have been included 
in the family from time to time are the presence of a base 
and of a mesogloeal sphincter and the absence of acontia and 
cinclides. 

In 1918 0. Carlgren (23) contributed fresh details of the 
anatomy of Polysiphonia tuberosa Her twig, and claimed 
that on account of the very unusual way in which its 
mesenteries develop it should be placed in another sub-family 
(Polysiphoniinm) from the Paractinm and Actinostolinm, or in 
a family Polysiphoniidm if it should be considered that the 
Paractinm and Actinostolinm had more than sub-family rank. 
Details of the Polysiphoniinm will be found on p. 549. 

III. Description of Certain Anatomical Details. 

I should like to establish one or two anatomical particulars 
before going further, because some of the statements which 
will be made later on are based upon them. 

Aiptasia CoucHii, Cocks. 

It has long been impossible to define the genus Aiptasia 
quite exactly, because of the absence of any description of 
the anatomy of British specimens of the genotype— 
A. couchii. Pax has described, it is true, the anatomy of 
an Aiptasia from Gomera in the Canary Islands, which he 
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identifies as A. coucliii (see 70, p. 337) ; but since it does- 
not agree in all respects with the structure I find to be- 
characteristic of actual British specimens, I conclude that 
it may be a dilferent species closely allied to A. coucliii. 
One might easil}" expect this to be the case in a locality so far 
from Britain as Gomera. I have obtained from. Plymouth 
several living specimens of A. couchii, one of them large 
and the others rather small. These agree completely Avith 
Gosse's description of the species, A study of sections of 
some of them reveals the folloAving details. Six pairs 
of mesenteries alone are perfect, including the tAA’o pairs of 
directives. There is no sharp distinction between the primary 
mesenteries and those of the other cycles, save as regards the- 
perfection of the former only—i.e. the mesenteries are not 
distinguished into macrocnemes and microcnemes.^ The 
retractor muscles are fairly Aveak and perfectly diffuse (see 
Text-fig. 20). My material unfortunately does not shoAv 
Avhich mesenteries are fertile, Well-deA^eloped acontia are 
present and the mesenterial filaments possess ciliated lobes. 
Cinclides present. Longitudinal musculature of tentacles 
and radial musculature of oral disc ectodermal. At the 
extreme margin of the body is a A^ery Aveak sphincter 
muscle, completely embedded in the mesogloea. It is 
quite poorly doA^eloped, and consists, as seen in section, of a 
thin chain of caAuties in AAdiich and round the borders of 
Avhich the muscle-fibres are arranged. My sections of it are 
A-ery clear, and admit no possibility of doubt as to its 
existence, A small portion of this sphincter is shown in- 
PI. 22, fig. 10, Avhich also exhibits the large zooxanthella3 Avith 
AAdiich the endoderm is croAA’ded. In some sections it is 
possible to see quite clearl}- that in the uppermost parts, at 
all events, of the body-AA\all and actinopharynx an 
ectodermal longitudinal musculature is present. It is- 
feebly developed, but in some cases the fibres are supported 
by distinct processes of the mesogloea. I have drawn a small 

* See p. 450 for an exact definition of the terms “ macrocneme ” and. 
microcneme.*’ 
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portion of a transverse section of one of the actiiiopharyngeal 
grooves in PL 22, fig. 11, where tliese short processes seem 
"best developed. Apparently a nerve-layer accompanies this 
musculature. 

The Aiptasia from Gomera described by Pax as 
A. couchii differs from the true British species in that it 
possesses no mesogloeal sphincter. Also^ it can have more 
tentacles—72, whereas our form seems limited to 48. 
There are certain auemones in which there is apparently a 
•constant maximum number of tentacles. Further, Pax does 
not mention that his anemone has any ectodermal musculature 
in body-wall and actinopharynx. These differences are enough 
to separate it from A. couchii, and I propose for it the name 
A. paxi. Its generic name should be Aiptasioinorpha 
(see p. 530), not Aiptasia. The effect of the discovery of a 
mesogloeal sphincter in A, couchii on the generic synonymy 
is discussed on p. 531. 

Sag ART! A Mixiata, Gosse. 

This is the type-species of the genus Sagartia, and a short 
statement of its essential characteristics will help to make later 
discussions clearer. 

The body-wall is smooth when distended, finely corrugated 
otherwise, and is provided with more or less conspicuous 
suckers which are at their best development on the upper 
part of the body. Cinclides are present, but I will leave the 
more detailed description of these till the next section (see 
p. 451). Tentacles typically in five cycles, on the plan 
12 + 12 + 24 -f 48 + 96 = 192. This formula is liable to 
variations affecting one or more sectors of the animal. The 
lips are strongly corrugated. The species is clearly charac¬ 
terised and separated from its nearest relatives by colour and 
markings, but that does not especially concern us here and T 
hope to deal with it in another place. A fairly large and 
quite typical individual of which I have a series of sections 
has five cycles of mesenteries. They are developed with 
perfect regularity save in one sector, in which two tertiary 
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pairs are absent^ their absence carrying with it the further 
absence of two pairs belonging to the fourth cycle, and four 
belonging to the fifth. This is simply a small individual 
irregularity^ hardly any specimen of this species developing- 
exactly according to formula. The mesenterial formula for 
this specimen^ theiij is 6 p. + 6p. 4- lOp. + 22 p. + 44p. = 88p, 
Of thesOj two pairs are directives and are related to the two 
actinophaiyngeal grooves. Twenty-two pairs are perfect— 
cycles 1-3 inclusive. Only the perfect mesenteries have 
definite retractor muscles^ and these are strong and diffuse^ 
with slender well-branched processes (see Text-figs. 13—16). 
There is no sharp distinction of the mesenteries into macro- 
cneines and microcnemeS;^ the cycles being graded. Every 
perfect mesentery bears two mesenterial stomata—a small 
labial and a larger parietal. The zone containing the labial 
stomata is about T7 mm. deep^ and that containing the otherS' 
about 2‘G mm. Filaments occur on mesenteries of cycles 1-4 
(inclusive); they are ^vell developed. Ciliated lobes are 
present. The. mesenteries of the fifth cycle are very small, 
and are better developed in the highest and lowest regions of 
the body than elsewhere. Sections and dissections of other 
specimens show that gonads develop on mesenteries of cycles 
1-3 inclusive, at least, even the directives being fertile in 
some cases at any rate. Acontia are present in abundance. 
Definite basilar muscles are developed. The longitudinal 
musculature of the tentacles and radial musculature of the 
oral disc (see PI. 22, fig, 9) are ectodermal. There is a strong 
and definite mesogloeal sphincter, and I have drawn a typical 
section of it in PI. 22, fig, 3. 


Halcampa chrysanthellum, Gosse. 

I have discussed the synonymy of the genus Halcampa 
in a former paper (79^ pp. 8-10) in correlation with the 
])Osscssion of a mesogloeal sphincter by the genotype, II, 
chrysanthellum. I am now able to give a figure showing 

‘ See p. 456 for definition of terms " macrocneine *' and “ niicrocnenie.’'’ 
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a small portion of a section of this sphincter in detail (PI. 22, 
fig. 7). Its general situation in the body-margin is better 
understood from Text-fio*. 1. 

O 

The specimen illustrated is from Plymouth. The sphincter 
ill this species is small and perhaps weak, but distinct. 


Text-fig. 1. 



Longitudinal section of a tentacle and of the body-margin of 
Halcampa chrysanthelium to show position of sphincter. 
c.w. Column wall. ec. Ectodeimi. en. Endoderm. m. Mesogloea. 
sph. Sphincter. 

Flosmaris Phellioides, n. gen., n. sp. 

The single specimen of this species which I have been able 
to examine was kindly lent me by Prof. J. Stanley Gardiner. 
It is labelled Hulule : sand—close to low tide.^^ 

There is a quite distinct pedal disc, which is smooth and 
very thin-walled and flabby, showing the mesenterial insertions 
through its wall. The column is divided distinctly into 
scapus and capitulum; it is longer than wide, and the scapus 
is of much greater extent than the capitulum. Wall of 
scapus fairly thin throughout, not stiff enough to .support 
itself; in the lower j^art excessively thin, flabby, and semi¬ 
transparent. This thinnest lower part is smooth and devoid 
of sand-grains; but the main part of the scapus is more 
opaque, though not entirely so, and is covered with many 
small papillae or suckers to which white grains of sand are 
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firmly attached. The capitulum is fairly smooth and devoid 
of sand-grains. Margin tentaculate. I could see no trace of 
cuticle even on the scapus. Whether cinclides are present 
or not is uncertain, but careful examination of the wall 
failed to reveal any, and I think they are probably absent. 

Internally there are twenty-four pairs of mesenteries visible 
to dissection. These are sharply di\dded into inacrocnemes ^ 
and microcnemes. The first two cycles (6p. -f 6p.) are 
inacrocneines; every one of them possesses a circumscribed 
retractor plainly visibly to the unaided eye, a large gonad, 
and a well-developed filament; all of them are perfect. 
There are two pairs of directives. The microcnemes form 
simply twelve pairs of narrow streaks on the body-wall, and 
in the portion of the animal dissected they bore no trace of 
gonad, filament, or retractor, so that if any of these were 
present they would be so small as to be invisible to the naked 
eye or to a lens. These microcnemes are of course not 
perfect. AVell-marked but not greatly developed acontia are 
present on some at least of the macrocnemes. In the case of 
the macrocnemes there is a tendency for the gonad and 
filament to be more extensive, or to end at a lower level in 
the coelenteron, on one partner than on the other, of each 
pair; the latter point affects the retractors too. In the case 
of the primary macrocnemes, the eight Edwardsia-mesen- 
teries have the endings of these structures rather lower than 
the other four primaries; and the four lateral mesenteries of 
these eight have them ending lowest of all. The lowest ends 
of those of the secondary macrocnemes are generally speaking 
rather higher up than those of the primary ones, and 
here, if those of one partner end lower than those of the other, 
it is the ventral and not the dorsal partner in each pair which 
is affected—the opposite of what takes place in the case of 
the primaries. I should add that the above statements are 
made from a very careful dissection of one-half of the lower 
three-fourths of the animal (the uppermost end being devoted 
to sections), aided by a less detailed study of the other half 
^ See definition on p. 456. 
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—I did not wish to break the specimen up too much. But 
the animal is large and well preserved, and what I did see of 
the second half without injuring it unduly allowed me to see 
that in most respects it is certainly, and in the rest probably, 
exactly identical in essentials with the first. It will be noted 
that although there are two cycles of niacrocnemes here, the 
transition from cycle 2 to the microcneines is very abrupt, 
there being no intervening cycle or cycles of moderately 
developed mesenteries between the fully-developed niacro¬ 
cnemes of cycle 2 and the rudimentary microcneines of cycle 3. 

Sections of the upper part of the body confirm many of 
the above details and provide others. The retractors of the 
macrocnemes vary in size in individual mesenteries, but as a 
whole there is not much difference between the primary and 
secondary macrocnemes in this respect. The macrocnemes 
and microcnemes bear well-developed parietal muscles. In 
the uppermost part of the body some additional microcnemes, 
over and above the twelve pairs visible on dissection, are 
present. Some of the microcnemes bear acontia at a fairly 
high level. The longitudinal muscle of the tentacles and 
radial muscle of the disc are fairly developed and ectodermal. 
A mesogloeal sphincter is present, but it is rather small and 
appears to be entirely confined to the upper part of the 
capitulum, just below the margin. I cannot as yet be sure 
about cuticle, but although there is evidently no conspicuous 
development of it, a certain amount may perliaps be present 
on the scapus. I hope to add to this description sooner or 
later. 


lY. Discussion of Acontia and Cinclides. 

(In relation to the scheme of classification which follows.) 

Acontia. 

It will be evident from the foregoing brief account of the 
history of the family Sagartiidm that the majority of authors 
consider the chief diagnostic character of the family to be the 
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possession by its members of acontia. Under the heading 
Sagartiidae has been gathered together a miscellaneous 
collection of forms differing very considerably among them¬ 
selves, but possessing no other common feature save the 
acontia. There is, it is true, a second character found in the 
majority of them—a mesogloeal sphincter—but this is not 
universal and occurs in many forms devoid of acontia. 

One might say that all anemones are related to one another 
because all have mesenterial filaments. Although this is the 
case, it in no way follows that all anemones must be included 
in one family, or considered as being very closely related, 
on account of that single feature, however much they may 
differ among themselves in other ways. Now an acontium 
can only be regarded as a specialised form of mesenterial 
filament. It is distinguishable from the latter by certain 
histological details and by the fact that it is free from the 
edge of the mesentery save at one end. There is therefore 
no reason why two given forms should be placed in the same 
family or even considered to be very closely related because 
both possess acontia if they are very different in other ways. 
It is quite a possibility, as Bourne has pointed out (10, p. 81), 
that acontia (which are not all identical in structure) may 
have been independently acquired by several groups of 
Actinians. I am personally of the opinion that it is more 
probable that all forms possessing them are descended from a 
common ancestor, as I shall repeat with what evidence there 
is in favour of my view later on. But even if this is the case, 
we do not know how old the group is, and it may be quite 
old enough to allow for a good deal of divergent evolution 
since the acquisition of acontia. There is no reason to 
suppose that that acquisition may not have been at a fairly 
early stage, since an acontium is but a variety of filament, 
and filaments are present even in the earliest known 
anemones. This does not, however, dispense with the 
acontium character as a useful one in classification, provided 
it is used as one among others and is not made more important 
than anything else. 
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A transverse section of a typical acontinm is shovHi in 
PL 22, fig. 4. The figure displays the general kidney-shaped 
form typical of acontia in section, the axis of inesogloea, the 
large thick-walled nematocysts arranged fanwise on one side 
of the acontinm, and the presence of granular gland-cells. 
This particular acontinm is one belonging to Sagartia 
mini at a, and is stained with borax carmine and picro-indigo- 
carmine, which picks out the sting-cells very clearly. 

Acontia, in general, are slender white or coloured threads 
attached to the borders of mesenteries at one end and quite 
free at the other. Their surface is ciliated, and if a piece of 
acontium is detached from the animal and placed on a slide 
in a little sea-water, it may exhibit fairly active serpentine 
movements on its own account for some time. An acontium 
is mainly characterised histologically by the possession of 
numerous and often extremely large thick-walled nemato¬ 
cysts. It has also a delicate layer of longitudinally disposed 
muscle-fibres, which do not always bear the same relation to 
the axis of inesogloea. Many gland-cells may be present. A 
simple mesenterial filament resembles an acontium in general 
form and in the possession of gland-cells and nematocysts, 
but it lacks muscle-fibres and its nematocysts are typically 
smaller and less numerous. 

Acontia are emitted more or less copiously through the 
mouth (according to the kind of anemone possessing them) 
under certain circumstances, such as irritation. The freedom 
with which they are put forth varies in different species. 
They doubtless help to paralyse prey and to defend the 
animal. If there is a wound they come out througli it, and 
if pores are present in the body-wall these also may be used 
as means of egress. The cilia covering the acontia may help 
in their extrusion, but the chief facts about their emission will 
be dealt with in considering the cinclides. Acontia are more 
abundantly and better developed in some genera than in 
others, and in some cases may be partially reduced or even 
quite rudimentary, so tliat great care is needed to detect 
them. 
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Cincli des. 

The definite pores which occur in the body-walls of certain 
anemones^ and to which Gosse gave the name cinclides, 
seem* to have been first noticed by Eapp in Calliactis 
parasitica Sagartiaparasitica). A^arious authors 
have confirmed the fact of their existence. Gosse considered 
that the purpose of the cinclides was to let out acontia, and 
a connection between the two often seems to be assumed. It 
is an idea which has gradually gained weight in my mind, 
that the relationship between acontia and cinclides is really 
secondary and in a sense accidental^ and that the acontia 
emerge through the cinclides because the cinclides happen to 
he there. If this is the case^ what is the primary function of 
the cinclides ? It seems likely that they are structures 
typical of more or less delicate-bodied^ anemones which 
provide for the establishment of a relationship between the 
water in the animaTs coelenteron and the sea outside; and 
that they provide a line of least resistance for the escape of 
some of this water on sudden violent contraction of the 
animal, thus preventing a definite rapture of the wall. There 
is a good deal of evidence in support of this view, which I 
will set forth. 

In the first place, a number of anemones possess cinclides 
but have no acontia. The pores found in these species have 
not before been actually termed cinclides as a rule, but in 
structure and relationships they are identical with some 
Sagartian cinclides, and I shall henceforward apply the name 
to them. I had the opportunity of observing, through the 
kindness of Mr. II. C. Chadwick, of the Port Erin Biological 
Station, tlie habits of two living specimens of Peachia 
hastata in good health. This species has no acontia, but 
its physa is perforated by very many cinclides arranged in 
longitudinal rows. It is not easy to observe these cinclides 

* The wall of the body in the genus Calliactis may be fairly thick 
and firm, and is therefore less delicate than in many cinclis-bearing 
forms. It is perhaps a case in which strength of body-wall will 
eventually be gained at the expense of loss of the cinclides. 
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in a living animal under wateiv because it does not keep stilly 
and is ever changing its shape. Ho^srever^ I succeeded in 
getting a clear view of them, even with a one-sixth objective. 
They have the appearance of little windows or thin dia¬ 
phragms in the body-wall, which are pale by transmitted 
light j and in the centre of the window is a small aperture 
the size of which varies from time to time.^ The animal, 
therefore, keeps these pores open, sometimes at any rate, 
when at rest and in a healthy condition, and it seems evident 
that they have some connection with water-currents. In 
longitudinal sections of the cinclis-region of one of these 
specimens one can see that the pores may have a structure 
similar to some of the cinclides in Sagartia. In some cases 
it seems that they originated b}" an ingrowth of the ectoderm, 
which pushed its way through into the interior. One such 
ectodermal invagination is figured in PI. 22, fig. 6. It will be 
seen that the mesogloea and muscular layer are interrupted 
by the penetrating ectoderm, which is itself penetrated by a 
definite channel. The resemblance of this cinclis to the one 
drawn in PI. 22, fig. 2, from near the edge of the base of 
Sagartia miniata is most striking. 

Other anemones possessing cinclides but no acontia are the 
following: Hertwig describes pores in the ph^’sa of Hal- 
campoides clavus which, from both his description and 
figures, are evidently ectodermal invaginations comparable to 
some of those near the base in Sagartia miniata. Prof. 
G. C. Bourne tells me that he has found pores in the physa 
of an Ed ward si a, whose relations are just those of cin¬ 
clides. Harenactis attenuata has a definite longitudinal 
row of cinclides communicating with each exocoel and each 
endocoel in the upper part of the long vermiform body. Other 
instances might be mentioned. 

Let us now turn to those forms in which both acontia and 
cinclides occur. Gosse discusses cinclides in his Actinologia 
Britannica/ pp. xxv~xxix. He records observations of open 

* I am not sure that the window” is invariably perforated, but it is 
at least frequently so. 
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cinclides in specimens which were presumably at rest; and 
that a very thin membrane ma}" often be detected across the 
mouth of an open cinclis. He attributes this membrane to 
the constant sloughing of mucus which tabes place in 
anemones. He records also that in an animal which had 
emitted acontia there were open cinclides through which no 
acontia protruded as well. He attributes the emission of 
the acontia to the currents of water which are forced out of 
the animal when it contracts^ and notes in connection with 
this that acontia frequently come out of cinclides as loops — 
not free end first—and that more than one acontium may 
protrude through one cinclis. G. Y. Dixon (27) subscribes to 
Gosse’s account of the cinclides from his own observations, 
except as regards the thin film across the mouth of an open 
cinclis. Dixon states that in fully expanded animals (he 
is dealing with Sagartia venusta, S. nivea, aud S. 
mini at a) when at rest the cinclides are generally open, and 
suggests that the emission of acontia is not their only 
function, but that, as Agassiz has supposed, they take part in 
providing communication between the interior of the animal 
and the surrounding water. Hilne-Edwards attributes the 
liberation of water as well as acontia to the cinclides, and 
Hertwig suggests the passing in and out of water as the 
function of the pores of Halcampoides clavus. 

I have not experimented at all exhaustively with anemones 
with regard to cinclides, but what observations I have made 
are enough to show that the connection between acontia and 
cinclides is secondary and accidental. If one suddenly squirts 
a little water containing carmine powder (I did it with S. 
niiniata and C. pedunculatus) into an anemone^s mouth 
with a fountaiii-pen filler, when the anemone is expanded and 
pretty well distended with water, this causes the body to 
contract suddenly and violently, and one can then see very 
clearly tliat little jets of carmine are projected with great 
force through the cinclides, and travel to a considerable 
distance from the animal before being lost in the water. 
They come out instantaneoiisltf, the cinclides acting as safety- 
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valves against rupture of the wall at the first contraction- 
jerk^ the main volume of the carmine returning more slowly 
through the mouth. These jets of water and carmine are not 
generally followed by the protrusion of acontia quite imme> 
diately, the latter seeming on the whole to be forced out only 
after a good deal of contraction. And of course in any case 
the mouth is their chief exit. Apart from this I have seen, 
under the microscope, water spurting from the cinelides of a 
contracting animal. On one occasion I had a Sagartia 
mini at a under the microscope, and on gently pressing it I saw 
a jet of water come out of a cinclis, followed by an acontium. 
I have also seen the acontia forced out by the water as loops, 
forced into the tentacles by water currents, and forced 
through the base of an animal just removed from a stone. In 
the last case the water would be expelled from the con¬ 
tracting animal through small invisible wounds or very thin 
places such as do occur in the pedal disc, and acontia would 
accompany the water. 

All this seems to show that the acontia come out 
anywhere where the least resistance is offered, that the 
cinclides act as safety-valves for water, and that the acontia 
come out of them incidentally, being propelled in all directions 
by the escaping water. What, if any, other functions the 
cinclides have 1 do not know, and a good deal of investiga¬ 
tion, not necessary for my present purpose, would be needed 
to find out. 

In Sagartia miniata and Cereus pedunculatus they 
sometimes seem to close when one would expect them to be 
open. In those cases in which I have most clearly observed 
open cinclides in one of these species when completely rest, 
there was certainly a film such as Gosse described stretching 
across the open mouth of the cinclis. This film may bo the 
diaphragmf which will presently be described as characteristic 
of certain cinclides, and which, as is shown by sections, may 
or may not be penetrated b}^ a delinite channel or aperture. 
It would be quite natural for the aperture, if present, to bo 
kept closed by its sphincter in a state of rest—some of the 
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time at any rate. AVhen a cinclis emitted water, either the 
hole in the diaphragm would be opened (this I have seen 
taking place), or else the water would rupture the diaphragm 
in its excessively thin central part, which, as will be seen, is 
specially constructed so as to heal again easily. In Pea chi a 
the cinclides were in many cases, when I saw them, quite 
definitely open—the aperture in the centre of each window 
being quite clear and free from a covering film. In this 
species the life-conditions are not those of Sagartia, and it 
may well be that the cinclides have a more extended function 


Text-figs. 2 and 3. 



Sections of cinclides of Sagartia miniata. Fig. 2 on left, 

3 on nght. See p. 452. C. Si. Endodermal circular musculature. 

Ec. Ectoderm. En. Endoderm. M. Mesoglcea. 

connected with the frequent change in form of the body as 
well as that of acting as safety-valves. 

It seems, therefore, a fair conclusion from the above- 
mentioned data that cinclides and acontia are characters 
which may have been independently acquired, and have 
become more or less secondarily connected in some cases. It 
does not seem unlikely that the cinclides came first, as those 
species which possess them but do not possess acontia are 
fairly primitive forms. This being so, although there is no 
reason why presence of acontia and presence of cinclides 
should not be used as two among other characters in clnssifica- 
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Text-figs. 4-6. 



tion, we are not necessarily to suppose, when the two are found 
in conjunction, that this forms a high double specialisation, all 
forms possessing which must be united in a single family. It 
should also be borne in 
mind that many forms 
possessing acontia are de¬ 
void of cinclides, and this 
makes it an additional ad¬ 
vantage to treat the two 
characters separately. 

Before leaving the ques¬ 
tion of cinclides, I think it 
will be of value to describe 
their mode of occurrence 
in a single typical case. 

Sagarta miniata affords 
a convenient example. In 
a specimen of the species 
of which I have a complete 
series of sections the fol¬ 
io win 2 : details are found. 

The uppermost margin of 
the body is occupied by the 
sphincter muscle, so that a 
zone of about 2•3mm. below 
the margin is quite free 
from cinclides, which would 
interfere with the sphincter 
if they penetrated it. Below 
this is a zone about 2*8 mm. 
deep in which occur many 
cinclides. This is followed 
by a wider belt about 
3-4 mm. in extent, which 
is devoid of cinclides. Lastly, 
immediately above the base, a 
is again occupied by cinclides. 
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Sections of cinclides of Sagartia 
miniata. Fig. 4 above. 5 in centre. 
6 beloAv. Letterhig as on Text-fig. 
2, p. 45U. Also FK Disintegrating 
epithelial mass. 


the zone of the body-wall 
zone about 1*3 mm. deep, 
'riiat is to say, there are two 
30 
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zones in which cinelides occur, separated by a barren zone. 
The lower zone is as near the edge of the pedal disc as 
possible, and the upper zone is as near to the uppermost part 
of the body as it can be without interfering with the 
sphincter. This distribution is significant in connection with 
the function of the cinclides as safety-valves, etc., because it 
means that they occur near the corners of the exocoels and 
endocoels which are furthest from the mouth or main exit. 
Furthermore, the zone in which the upper cinclides occur 
coincides exactly with that occupied by the labial and 
parietal stomata of the mesenteries, so that the pores 
allowing water to pass through the mesenteries are on a 
level with those allowing it to escape through a wall. 

It is evident that the cinclides of the lower zone are not 
typically identical in structure with those of the upper. One 
may say that frequently the upper-zone cinclides are chiefly 
or wholly outpushiugs or evaginations of the endoderm, 
whereas those of the lower zone are often invaginations 
of the ectoderm. Moreover, a more complex structure may 
be detected in many of the upper cinclides than I have seen in 
any of the lower ones examined. Text fig. 2^ and PI. 22, fig. 2, 
show two good examples of lower-zone cinclides. Both show 
an interruption in the rather thin mesogloea (3/.), and a 
channel penetrating the ectoderm [E., Ec.), which has pushed 
its way right through the wall and forms two little lips on the 
inner side. Text-fig. 3 shows another, in which the ectoderm 
is just in the act of penetrating the mesogloea, but has not 
actually gone through the endoderm yet. Text-fig. 4, on the 
other hand, shows one of the upper ciuclides in a young con¬ 
dition, in which it is growing out through the mesogloea from. 
the endoderm. Text-fig. G is a section cut a little to one side 
of the centre of the same cinclis as that shown in Text-fig. 5, 
and it demonstrates the outpnshiiig from the endoderm very 

^ In all the te.xt-figures of cinclides (2-0) I have indicated the general 
directions of the endoderm-cells hy coiuinnons strokes, those of the 
ectoderm cells by interrupted lines. The niesogkea is dotted or shaded 
more darkly. 
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Text-fig. 9 shows another similar case, the section here 
also being cut a little to one side of the central perforation, 
lext-figs. 5_, 8, and PI. 22, fig. 1, show sections passing exactly 
through the centre of three of these upper cinclides. In these 
cases it will be seen that the main mesoglcea and the endo- 
dermal circular muscle cease abruptly on either side of the 


Text-figs. 7 and 8. 



Sections of cinclides of Sagartia miniata. Fig. 7 above, 
8 below. Lettering as on Text-fig. *2. p. 4-70. Also A. Acontinm. 
D. Diaphragm. 


cinclis, but that stretching across the interrupted part there 
is a little very delicate diaphragm (D.), con.sisting of practi¬ 
cally nothing but muscle-fibres. The diaphragm itself is 
interrupted in its middle, putting the ectoderm and endodci’iii 
in communication with one another. Put although there is 
also sometimes a definite channel penetrating the epithelium 
as well as the diaphragm (Text-fig. 5), this often seems to bo 
absent or at any rate irregular (Tcxt-lig. 8, and 1^1. 22, 
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fig. 1^), (In preserved specimens, of course, the body-wall is- 
often in a somewhat contracted condition, and the cinclides 
seen in sections are generally closed ones, the two opposing 
walls of the channel, when it is present, being pressed against 
each other.) In some cases one can see that in both longitudinal 
and traiifiverse sections the muscle-fibres composing the little 
diaphragm are cut crosswise. This implies that they run 
circularly round the diaphragm and form a little sphincter- 
muscle, which in life is no doubt capable of keeping the 
orifice of the diaphragm closed. In Pi. 22, fig. 5, is seen the 
diaphragm of a cinclis, much enlarged, as seen with a oil- 
immersion objective; it shows the muscle-fibres (which must 
be derived from the endodermal circular muscle) cut crosswise 
in a transverse section of the whole body. Longitudinal 
sections, if clear, present a similar appearance. Text-fig. 7 
shows an open cinclis with an acontium partly protruding 
through it. 

The fact that some of the cinclides show a definite interrup¬ 
tion in the thin muscular diaphragm, but not an actual passage 
through the epithelium, seems to give additional confirmation 
to the idea that they act as safety-valves. It is possible that 
the cinclides of this type, when first formed, are not exactly 
pores, but are organised thin places,’^ or soft spots,^^ or 
^nines of least resistance,^^ through which water will burst if 
through any part on sudden violent contraction of the body. 
It is noticeable that the parts which in these cases present a 


^ It may he noticed that in this figure (PI. 22, fig. 1) there is a little 
bridge of endoderm crossing the internal cavity of the cinclis. This 
is due to the fact that some cinclides have little lips of endoderm on 
their inner sides, and in this particular section the overhanging edge 
of one of these lips has got cut across. In this figure, as in Text-fig. 8, 
it will also be seen that the two cinclides from which these figures 
were drawn are only partly evaginations of the endoderm, and appear 
to be partly also ectodermal invagination. They are really more 
evaginations than they appear to be at first sight, because externally 
directed papilla) of mesoglcea happen to fiank the opening of the cinclis 
and give rather a false impression when more of the parts surrounding 
the cinclis cannot be seen. 
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definite interruption (the muscle and the mesogloea) are those 
which would be least easily renewed after a rupture, whereas 
the easily-renewed epithelium presents no definite channel. 
It is not impossible, again, that a cinclis of this kind, once 
burst open, may retain the channel formed in the epithelium 
by rupture and regularise it. 


Text-fig. 9. 



Section of cinclis of Sa.i^artia miniata. Lettering as on 
Text-fig. 2, p. 4o0. Also iX. Mesentery. 

There is one point which will he affected by the notes given 
above. Carlgren included, tentatively and with a cpioiy, in 
his diagnosis of the sub-families Metridiinm and Sagartiina? 
the character that in the former the cinclides are chiefly 
endodermal evaginations, and in the latter chiefly ectodermal 
invaginations. But since it is now seen that botli kinds may 
occur in one animal, not to speak of one species or one genus, 
that character evidently cannot be used as a famdy one. 
The cinclides described by Carlgren for S. vidnata are moie 
like those characteristic of the lower zone in &. miniatathan 
the other.s, but are not identical, though they are ectodermal 
invaginations. The cinclis figured by llertwig for ( alli- 
actis parasitica (Sagartia parasitica) looks most like 
all outpushing of eiidoderm. 
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T. Discussion of Characters to be Used in Classification. 

In choosing a series of characters for use in the discussions 
Avhich follow I have selected those which appear to be the 
most important and those most generally distributed among 
the forms with which this paper deals—forms with meso- 
gloeal sphincters. I have eliminated characters of merely 
generic importance and liable to occur anywhere. It is of 
course impossible to draw a hard-and-fast line between 
characters which are and are not of sufficient importance 
to rank as family characters^ but I have made my list as 
fairly as I can. 

I have been considerably impressed during the course of 
my work with the importance of one of the characters 
affecting the mesenteries. In many forms there is a marked 
differentiation of the mesenteries into two main types. I am 
applying to these types throughout the course of this paper 
the terms macrocneme and microcneme. I regret that it is 
necessary to introduce new termS; but I do not feel that it 
would be wise to risk confusion by not doing so. There are 
two words already in use— macrometientery and micromesentery 
—which would serve my purpose if taken in a certain sense, 
but I have noticed that different authors mean different 
things when they use these words, and have therefore intro¬ 
duced new ones to make my meaning clear. By 2 imacrocneme 
I mean a large, perfect mesentery bearing a well-developed 
retractor muscle (usually circumscribed and consequently 
reniform in section), a gonad, and a well-marked filament; 
these in addition to a parietal muscle as a rule—generally 
the latter is very definite. A microcneme varies in the exact 
details of its development in different cases, but is typically 
reduced to little more than a narrow lamella bearing parietal 
musculature; as a rule it is not perfect, bears no gonad, no 
retractor muscle and no well-developed filament. The con¬ 
trast between a typical macrocneme and a typical microcneme 
is well brought out by Text-figs. 11 (macrocneme of IMiellia 
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phassonesiotes) and 10 (microcneme of P. phasso- 
nesiotes), which are both drawn to the same scale. 

It will be evident that if an anemone possesses a number 
—say six pairs—of macrocnemes, and all its other mesen¬ 
teries are microcneines^ the distinction between the two is 


Text-figs. 10 and 11. 



Text-fig. 10 (Below). —Microcneme of P li e 11 i a p h a s s o n e s i o t e s. 
Text-fif' 11 (Above).— Macrociieme of PlielHa phasso- 
nesiot’es. Both drawn to same scale. B. Body-wall. E. 
Endoderm. F. Mesenterial filament. P. Parietal muscle. 
li. Retractor. T. Testis. 

one of the most striking and important features of that form. 
Text-fig. 12 shows a good example of this. It is a transverse 
section°of PhelHa phassonesiotes, and shows how the 
inacrocneines fill up almost the whole ccelcnteron, whiLst the 
microcnemes are insignificant. 

One must add the qualification that in Diadninene 





458 


T. A. STEPHEXSOX. 


schilleriana (PL 22, fig. 12) (see p. 521) some of tliemicro- 
cnemes of some individuals may develop unusually and 
produce gonads and retractors. This means that in such 
individuals the distinction of the mesenteries into macro- 
and microcnemes is partially lost (see p. 499). Apparently 

Text-fig. 12. 



Transverse section of body of Pbelli a phassonesiotes. 


it is not fully marked in this species in an}" case, although 
often the macrocnemes alone are fertile and always are alone 
perfect. The existence of this form, which is intermediate 
between those in which the division into macro- and micro¬ 
cnemes is fully marked and those in which no such distinction 
exists, does not alter the main fact of the usefulness of the 
presence or absence of this distinction as a classificatory 
character. There are many useful characters between which 
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intermediates exist. Speaking generally^ however, micro- 
cnemes are very small and at most bear a small filament and 
an acontium, together with an insignificant vestige of longi¬ 
tudinal muscle, or they may be rather broad lam ell a3, but 
devoid of filament, etc. As an exceptional thing a few micro- 

Text-figs. 13-16. 



Mesenteries of Sagartia miniata, one mesentery from each 
cycle, of cycles 1-4. All drawn to same scale, m.f. Mesen¬ 
terial filament, r. Retractor. 

cnemes in Pelocoetes (PI. 22, fig. 13) may develop gonads, 
filaments, or retractors, but here the distinction into macro- 
and microcnemes is very definite (see Text-fig. 28), and as a rule 
the latter are rudimentary. The number of tlie macrocnemes 
is in most cases a stable and reliable character. It so happens 
that most of the forms here dealt with have six pairs of 
macrocnemes only, but one of tiiem has twelve ])airs, and in 
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other families not under immediate consideration there are 
other numbers. 

In species the mesenteries of which are not diiferentiated 
into macro- and microcuemes, it is found that the mesenteries 
of the first cycle may only differ from those of the second 
cycle by being a little larger, the second-cycle mesenteries differ 
from those of the third cycle in the same way, and so on—that 
is to say, there is a more or less graded series from the oldest 
cycle downwards and the primaries are not the only mesen¬ 
teries that are really well developed. The mesenteries of all the 
older cycles bear well-developed retractors and filaments, the 
sizes of these diminishing as we pass from older cycles to 
younger ones. Text-fig. 19 shows several mesenteries from 
one of these forms (Actinauge richardi). It includes 
one primary, one secondary and one tertiary pair of mesen¬ 
teries, all provided with filament and retractor and exhibiting 
a graduation in size. The fourth cycle here is still quite 
small. Text-figs, 13-16 show four mesenteries, one from 
each of the first four cycles, of Sagartia mini at a, and 
bring out the gradation very well. All four figures are 
drawn to same scale. Among forms of this nature the 
retractors are typically diffuse, only rarely circumscribed. 
Two types of diffuse retractor are illustrated in Text-figs. 20 
and 21, one of them more perfectly diffuse than the other. 
In this class of anemones the number of mesenteries which 
reach and join the actinopharynx—i.e. are perfect—may be 
six pairs only or may be many pairs. Here again there is 
not an absolutely clear-cut distinction, because a few species 
ill which the standard number of perfect pairs is six show a 
tendency to develop seven or eight or even a few more 
perfect pairs (i.e. one or two more than the six primaries) ; 
and in a few species belonging to genera with a higher 
standard number of perfect mesenteries than six pairs the 
total number may not be many more than six. Nevertheless, 
to divide forms into those with six pairs perfect on the one 
hand and those with more than six (usually twelve or 
more) on the other, is on the whole a useful and reliable 
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distinction if used as one character among others, and fits in 
Very well with what Ave may suppose the evolutionary history 
of the group to have been (see p.4S7). The contrast between 
a typical form Avith six and a typical form Avith more than twelve 


Text-fig. 17. 



TransA^erse section of body of Sagartia miniata. APH. 
Actino-phar^Tix. APH.G. Actiiiopharjngeal grooA'e. BW. 
Body-Axall. D. Directive mesentery. Numbers indicate 
mesentery-cycles. 

pairs of perfect mesenteries is Avell shoAvn by Text-figs. IS 
(transverse section, Calliactis parasitica) and 17 (trans¬ 
verse section, Sagartia miniata), Avhich also bring out the 
absence of any distinction into macro- and inicromescnterics. 
In Text-fig. 17 most of the mesenteries of cycles 1 to S 
are seen to be perfect, and those Avhich do not actually join 
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the actiiiopharynx in the figure do so in sections cnt at a 
slightly higher level. Cycles 1 and 2 are almost iifdistin- 
guishable at this level; cycle 3 is smaller, but all three 
cycles bear strong diffuse retractors (shown as black thicken¬ 
ings of the mesenteries), and their filaments and acontia are 
seen occupying the exocoels and endocoels as dotted patches. 

In Text-fig. 18 the primary mesenteries are certainly much 
icider than the others, but this particularly marked width 
is only found at the level of the actinopharynx where they 
stretch out to join it, and it is clearl}- seen that they have no 
strong musculature like the macrocnemes of Phellia, nor are 
they fertile. On the other hand, in this figure the mesenteries 
of cycles 2 and 3 bear weak retractors, filaments and gonads. 
In both Text-figs. 17 and 18 the fourth-cycle mesenteries are 
small at the level sectionised, being the youngest cycle in 
evidence at that level. In forms like this the mesenteries of the 
youngest cycle (sometimes even more of the youngest ones) 
are liable to remain small, and may sometimes be practically 
in the condition of all the imperfect mesenteries or inicro- 
cnemes of a form where the distinction into macro- and 
microcnemes prevails. On the other hand they may become 
important as gonad-bearers. 

In these forms which have lost the distinction into macro¬ 
cnemes and microcnemes, the distribution of gonads is variable. 
They ina}^ be borne by all the mesenteries, or by all the older 
cycles, or the primary mesenteries may be sterile. In some 
cases, even, all but the youngest mesenteries are sterile. The 
distribution of reproductive organs is too variable within this 
group to be of any general use as a family character, but there 
are two well-marked families in which the gonads (Text-fig. 18) 
adopt one or other method of appearance exclusively. Tliese 
two groups are the Chondractiniidm and Sagartiidm as limited 
on pp. 533 and 544. For further remarks on gonads see p. 51 7. 

To turn to another character, most frequently anemones 
have the longitudinal muscle-layer of the tentacles borne upon 
more or less slender processes of the mesoglcea, which project 
outwards into the ectoderm and support the actual muscle- 
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fibres. This gives rise to a very cliaracteristic appearance in 
a transverse section of a tentacle (or of the oral disc, the- 
radial musculature of which generally resembles the longi¬ 
tudinal musculature of the tentacles), the outer edge of the 
mesogloea appearing fringed with little dendrites. The size,. 

Text-fig. 18. 



Transverse section of body of Calliactis parasitica. APlf. 
Actinoi^liaiynx. B, Bod}-wall. D. Directive mesentery. F. 
Mesenterial filament. K. Interrupted perfect mesentery. 
Numbers indicate mesentery-cycles. 


form and mode of branching of the latter varies according to 
species. PI. 22, fig. 9, shoAvs a typical example from Sagartia 
miniata. 

In some genera, however, most of which on other grounds 
appear to be advanced, the longitudinal musculature of tlie 
tentacles and i-adial musculature of the disc have become 
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entirely embedded in tlie mesogloea. It no longer has the 
form of branching processes bearing the fibres^ but becomes a 
network of cavities the walls of which support the fibres 
(PL 22, fig. 8), or else the fibres merely lie in bundles in the 
mesogloea. This state of affairs is obviously an advance on 
that in which the musculature is ectodermal, and is of a certain 
classificatory importance. There is not, it is true, any single 
family in which all the members present this feature, but in 
the Paractidae (in the strict sense, as defined on p. 548) it is 
so far the rule as to be of value in determining the relation¬ 
ships of the family. In a few cases the ectodermal type shows 
a partial sinking into the mesogloea. 

Text-fig. 19. 



Transverse section of a part of body of Actinauge richardi 
showing part of body-wall and some mesenteries. M, 
Mesenterial filament. H. Retractor. Numbers indicate 
mesentery-cycles. 

In some anemones the body is all in one piece —that is, 
not distinguished into definite regions. But in other cases 
three more or less well-marked zones are differentiated. 
These are seen at their best in Edwardsia, where the 
greater part of the body, or sea pus, is marked off not only 
from the more delicate oral extremity {eapituliim) Avhich 
bears the tentacles, but also from the rounded vesicular aboral 
extremity or pJujsa, In Phellia this distinction into three 
regions is also well marked. The scapus is corrugated and 
covered by a definite cuticle, and the more delicate 
capitiilum is free from cuticle. Here the aboral end is really 
more a physa than anything else. Although it may be 
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adherent it is move or less inflatable and is hardly as 
developed a pedal disc as is possessed by higher forms. In 
some other forms where a more definite pedal disc is present, 
the column may still be divided into a lower scapns provided 
with a cuticle as a rule, 
and an upper portion 
devoid of it. Although 
this upper portion does 
not exactly correspond 
with Gosse’s meaning of 
the term eapitulnm,^^ 
since it is not particularly 
delicate in many cases, 
it would be rather con¬ 
fusing to give it another 
name, especially as the 
word capitnlnm has 
often been applied to it 
already. When a capit- 
ulnm is present it can 
generally be introverted 
more or less into the 
scapns,and in such forms 
as Phellia and Ed- 
war d si a part of the 
scapns can be introverted 
also. I am using this 



(Above).—]Mesentery of 
Aij^tasia couchi. Text-tig. 21 
(Belov\").—Mesentery of Sagartia 
miniata. B. Body-wall. E. Endo- 
denn. F'. Short mesogkeal processes 
for muscle. M. Mesogloea. B, Re¬ 
tractor. 


series of characters as Text-fig. 20 
one among’ others in 
defining those families 
all the members of which 
conform to one type or 
the other. The basal 

extremity of the anemone may vary a good deal. Ih'ther it 
may be rounded and vesicular, as in Ed ward si a and 
Hal cam pa—and then it constitutes a true physa—or it may 
form a definite and permanent pedal disc for adhesion, the 
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Text-fig. 22. 





Spliincter of Bolocera lon.£?icornis. 
hiv. Body-wall. ec. Ectoderm, en. 
Eiidoderm. m. Mesoglcea. sj^h. 
Sphincter. 


Text-fig. 23. 


pedal disc in some cases 
becoming concave and 
enclosing mud instead of 
adhering. There are, 
however^ intermediates 
between true ph^’sa and 
true pedal disc. Some 
Phellias possess what 
is practically a physa, 
but may adhere. Further 
reference to this will be 
found at various points. 
The Actiniina (i.e. those anemones which are out¬ 
side the Stichodactylina, Edwardsiaria^ Ceriantharia^ and 

Zoanthinaria) seem to fall into 
two fairly well-marked groups 
according to the character of 
the marginal sphincter of the 
body-wall. The first group has 
this sphincter^ if present, endo- 
dermal—that is to say, its fibres 
are supported on processes of 
the mesogloea which project into 
the endoderm. l^he endodernial 
sphincter may be diffuse (Text- 
fig*. 22) or very much aggregated 
and circumscribed (Text-fig. 23). 
In the second group, which is the 
one directly dealt with in this 
paj^er, the sphincter has sunk en¬ 
tirely into the mesogloea, and the 
fibres become supported b}" the 
walls of cavities or lie in bundles 
in the mesogloea (PI. 22, fig. 3). 

In the group where the meso- 
gloeal sphincter is the rule, it 
is interesting to note that when special stinging organs are 



Sphincter of Epiactis novo- 
zealaudica. /. indicates 
the fosse. Remainder as in 
Te.xt-tig. 22. 
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developed they are acontia, and not acrorhagi, etc.; nor are 
vesicles or pseudo-tentacles found within the group. Such 
structures as acrorhagi, vesicles and pseudo-tentacles occur 
freely among the forms with an endodermal sphincter (though 
of course by no means universally), and acontia do not occur 
in these 'forms.^ These are of course more differences of 
tendency than anything else, but they are interesting. 

There are a few genera which possess acontia but have no 
sphincter at all. These I am including in the following 
discussions, with the forms which have the mesogloeal 
sphincter, because they agree with them in all other ways, 

1 "With regard to the above paragraph, I would point out that 
although certain species have been recorded which do not agree with 
the statements I have made, the records are not in any case suflSciently 
cei-tain, and need confirmation. If it should be found in the end that 
these records are accurate, it will involve certain modifications of my 
views, though not very fundamental ones. But for the present I prefer 
to leave doubtful genera out of account. The cases I refer to are 
those of Nemactis (a form said to have both acontia and acrorhagi), 
Ophiodiscus (please see note on this genus on p. 560) and certain 
genera described by Dauielssen as possessing acontia and endodermal 
sphincters. Doubt has been throvui upon the anatomical work of the 
latter atithor, in some cases at all events, and it needs confirmation. 
One of the forms he describes as possessing acontia, and an 
endodermal sphincter is considered by Carlgren as a synonym of 
Stomp hi a churchise, in which case it has neither. If Aiptasia 
miitabilis has really an endodermal sphincter it is possible that there 
is a special explanation of the endodermal sphincter in that particular 
case, as I shall show later on (p. 510). But as far as I can make out 
from Simon's description, it seems to me that what he is describing 
is not the true sphincter, but a secondary concentration of the 
endodermal circular muscle such as McMurrich and Hertwig have 
described in Aiptasia sp. (‘Proc. Acad. Nat. Sci., Philad.,’ 1880) and 
Leiotealia nymphsea. In both these species there is a true 
sphincter as well as and apart from the concentration of endodermal 
circular muscle in question, and the latter seems to be constricting 
the column to some extent, and is perhaps only tempomry. It is not 
improbable that when living anemones constrict their bodies the 
endodermal circular muscle may form a temporary concentration. If 
this is the case in A. mutabilis it means that tlicre is no true 
sphincter, which brings it into line with other Aiptasia •like forms. 
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and a s.tudy of them individually (carried out on p. 508) shows 
that they are clearly related to mesoglceaLsphinctered forms. 

Presence or absence of acontia and presence or absence of 
cinclides. are characters which will be used; but I need not 
say more about them here as they have been fully discussed 
above. Generally speaking, we find a correlation between 
cinclides and a delicate body-wall always free from cuticle. 

TI. A New Method of Grouping those Forms which 
Possess either Acontia or a Mesoglceal Sphincter or 
Both these Characters. 

In studying various groups of the animal kingdom one is 
struck with the fact that it is possible to follow up, in some 
given group, a certain number of lines of evolution affecting 
certain organs or aspects of the animals in the group. It 
may happen that there are two or more alternative classifica- 
catious of the group, which may express different lines of 
evolution, but which overlap and are not much correlated. 
The Lameliibranchs are a case in point. Attempts have been 
made to classify them on the basis of— 

(1) Gill structure. 

(2) Adductor muscles. 

(3) Hinge-lines and teeth. 

(4) Pallial lines and siphons. 

It is possible to trace out what seem to be lines of evolution 
affecting each one of these aspects of the group, but when 
each of them is embodied in a separate classification there is 
overlapping and a certain lack of coherence. Each classifica¬ 
tion expresses the history of one organ or set of organs, but 
gives little clue to the probable history of the group as a 
whole. 

It is a case which shows clearly that an ideal classifica¬ 
tion—that is, a classification expressing the history of the 
organisms of a group considered as wholes, cannot be built 
up around single characters, but must start upon the basis of 
the aggregate of the most important features of the animals 
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to be classified—that is to say, the sum of the more important 
characters should be used. Such a classification might hope 
to express the natural relationships of the whole animals as 
well as expressing the group-history as far as known, rather 
than the relationships and history of one isolated part of the 
structure. 

This point of view is not only borne out but necessitated 
by the ]\Iendelian discoveries, which show that any character 
or set of characters may have an independent hereditary 
history in the same series of organisms. 

In the case of the Actiniina the application of this principle 
is badly needed. By a detailed study of the occurrence of 
acontia and of the mesoglceal sphincter in this group. Bourne 
has already shown that both these characters are too widely 
distributed through the group to imply any very close genetic 
relationship between the various forms possessing them, 
although, as I hope to show, in these particular cases there 
seems to have been a common ancestor. He has shown that we 
must dispose, once for all, of the idea that because two given 
forms possess acontia they must therefore be united in a 
single family. I have indicated this from my own point of 
view in my discussion of acontia and cinclides, and have 
endeavoured furthermore to show that the cinclis-character 
is not bound up with the acontium-character, and may be used 
independently. Whatever character be taken, it will be 
found that if it is attempted to build up families upon one or 
two characters only, the result is to bring together unrelated 
forms. Xo one would dream of uniting Ophiodisciis and 
Hal cam pa on the strength of the mesoglceal sphincter, or 
Actinauge and Alicia because both possess onl}^ six pairs 
of perfect mesenteries. 

I hope to show that the families Sagartiida?^^ and l^arac- 
tidse,^^ as at present understood, are in reality assemblages of 
more or less unrelated forms; that some genera belonging to 
one family are nearer certain genera of the other family than 
to those genera now classed with them; and that if we treat 
the Sagartid and Paractid genera as an unclassified series we 
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can build up from among them, on the basis of the sum of the 
more important characters, a number of very natural groups. 

At this point, however, it is necessary to add a caution 
about the application of the suni-of-the-character principle. 
A certain amount of discrimination must be used in apply¬ 
ing it. It may not be universally-applicable, and it cannot 
in any case be used in a mechanical way like an arith¬ 
metical measure. The scheme will only give profitable 
results if a discrimination is made between those characters 
which are of primary importance and those which are of 
lesser value. 

Characters of the latter class are those which are of value 
in distinguishing genera from each other, but cannot be intro¬ 
duced in considering families. Some of them are features 
which may have been independently acquired by two or more 
forms which are shown on the sum of more fundamental 
characters to be unrelated, in correlation with some similar 
but special mode of life (such as retirement to deep water) in 
the two cases. Opinions will naturally differ as to which are 
the most important chai’acters, but in dealing with these 
anemones I have selected those which seem the most funda¬ 
mental and least open to objection. 

First of all let us consider the relationships of certain groups 
of genera. 

1. Marsupifer^ and Phel liomorpha share the following 
nine chief characteristics: 

(1) Column divided into scapus and capituluin. 

(2) Scapus provided with cuticle. 

(3) Mesenteries divided into macro- and microcnemes. 

(4) Number of inacrocnemes limited to six pairs. 

(5) Pedal disc present. 

(6) Sphincter mesogloeal. 

* With reference to Marsupifer I propose to leai'e out of account 
the possession of brood-pouches by the female, as a special development, 
not of more than generic value at most for classificatory purposes. 
This character is one liable to occur anywhere in any family—cf. 
Epiactis. The double sphincter of Marsupifer, again, is a character 
peculiar to it as a genus only. 
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(7) Longitudinal musculature of tentacles ectodermal.^ 

(8) Acontia absent. 

(9) Cinclides absent. 

If Ave compare these genera Avitli Phellia and Deca- 
phellia, we find that the two latter genera have seven points 
(Xos. 1, 2^ 3, 4^ 6, 7, 9) in common Avith Marsupifer and 
Phelliomorpha, Avhereas the points in which the tAA^o pairs 
of genera differ from one another are only two in number, A"i z.— 

(1) Phellia and Decaphellia haA^e acontia, Marsu¬ 
pifer and Phellioinorpha have not. 

(2) In Phellia and Decaphellia the base may be more 
or less a physa ; in Marsupifer and Phelliomorpha 
a more definite pedal disc is present. 

So far it is clear that Phellia and Decaphellia have so 
much in common with the other Iaa^o genera that they must 
be considered as more or less related to them, though certainl}' 
not closely enough to be placed in one and the same family. 
Hitherto Phellia, etc., haA^e been included in the Sagar- 
tiidae and Marsupifer in the Paractidm. It Avill there¬ 
fore be adAusable to examine their relationship to the typical 
forms of those families, i.e. Sagartia and its nearest 
relatives and Paractis and its nearest relatiA^es, 

The genera Sagartia, Cere ns and Artemidactis have 
in common the folloAving nine main features: 

(1) Xo diAusion of the mesenteries into macrocnemes 
and microcneines —the cycles are graded. 

(2) Number of perfect mesenteries exceeding six pairs 
usually exceeding tAvelve pairs. 

(3) Adherent base present. 

(4) Sphincter mesogloeal. 

(5) Acontia present. 

(6) Cinclides present, 

(7) Cuticle absent, body-AA^all fairly delicate. 

(8) Longitudinal muscles of tentacles ectodermal. 

(9) Primary mesenteries fertile as Avell as others. 

* This is the rule. Rarely a purl of the musculature is enclosed by 
anastomosis of the mesoglceal processes AA^hich project into the ectoderm. 
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Of these nine characters^ Nos. 3 (more or less), 4, 5, 8 recur 
in Phellia and DecaphelHa, Character 9 is not applicable 
to them, because although their primary mesenteries are fertile 
no others are, all the others being microcnemes. The Phellia 
group, then, has four characters in common with the Sagartia 
group, and five points of difference. But we have already 
seen that the Phellia group has seven features in common 
’VAuth Marsupifer, etc,, so it is evident, not only on this 
account but also because of the large number of differences 
between the Phellia and Sagartia groups, that Phellia, 
etc., are more closely related to Marsupifer, etc. (hitherto 
classed as Paractid than to Sagartia, etc. But since 
Phellia and Marsupifer, although fairly nearly related, 
are not near enough to each other (for the differences see 
above) to be classed in the same family, it is clear that 
Phellia and Decaphellia must be separated from the 
Sagartia gx’oup and classed as a separate family. Bourne 
has listed the characters of the Phelliida3 (10, p, 78) in a 
slightly different way, and has shown clearly that of thirteen 
characters especially distinguishing them, no less than ten are 
found also in Hale am pa (which differs from Phellia in so 
far as it lacks acontia and cuticle and possesses cinclides). 
Of Boiirne^s thirteen characters only two (presence of acontia 
and a mesogloeal sphincter) are present in Sagartia, whereas 
Phellia and Sagartia show" eleven points of difference. 
From this it is seen that Phellia has so much more in common 
with Hal cam pa than wdth Sagartia that it must be placed 
in a separate family from the latter, near the Halcampidje. 
Bourne therefore claims family rank for the group containing* 
IMiellia and Decaphellia, and I have given additional 
evidence for the necessity of this by comparing them with 
Marsupifer and Phelliomorpha, wdiich are their near 
relations on a different side from Halcam pa. It now remains 
to compare Marsupifer, etc., wdth those forms most typical 
of the Paractidie. 

The genera Paractis, Cymbactis, Hormosoma, Ac- 
tinostola, Catadiomene and S tom phi a, the forms in 
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question, share four of the characters listed on p. 470 for 
Marsupifer, etc. (Nos. 5, 6, 8, 9), but differ from the 
Marsupifer group as regards characters 1, 2, 3, 4 and 7, 
some of which are most fundamental characters affecting the 
mesenteries. 

If, therefore, Marsupifer, etc., agree with Phellia, etc., 
as regards seven characters (and disagree in two), whereas 
they only agree with the typical Paractids in four and disagree 
in five respects, they have clearly more in common with 
Phellia than with Paractis, and cannot therefore be 
included in one family with Paractis. But since they are 
at the same time sufficiently d^Eerent from Phellia to claim 
family distinction, they must be placed in a group of their own. 

Another group of forms which will afford us a good example 
is that which contains the genera Diadumene, Pelocoetes. 
Phytoccetes, and Mena (PI. 22, figs. 12, 13, Text-fig. 28). 
These four genera have seven important common characters: 

(1) Mesenteries divided into inacrocnemes and micro- 
cnemes.^ 

(2) Number of inacrocnemes limited to six pairs. 

(3) Acontia present. 

(4) Cinclides present. 

(5) A definite base present which may be reduced and 
physa-like. 

(6) Body-wall delicate and devoid of cuticle. 

(7) Longitudinal musculature of tentacles ectodermal. 

Sphincter usually absent, but may be mesogloeal. 

These forms (the Diadumene group) share characters 1, 

2, 4, 6, 7 with Ilalcampa, from which they chiefly differ by 
the possession of acontia nnd a definite base; but even the 
latter may be reduced in connection with a burrowing life. 

Secondly, the Diadumene group shares characters 1, 2, 

3, 5 and 7 with the Phelliidie (Phellia and Decap belli a), 
from which it differs in that its members possess cinclides but 
no cuticle and no division of the body into scapus and 
capitulum. 

1 This character being somewhat violated by Diaduiiieiie. 
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Thirdly, the Diadumenids share characters 3, 4, 5, 6, 7 
%vith the Sagartia-Cereus-Artemidactis group, but 
differ from the latter fundamentally as regards the 
mesenteries. 

From this it is evident that— 

(1) These forms are as closely related to Hal cam pa 
and Phellia as to Sagartia, and cannot therefore be 
classed with the latter, (If they are carefully studied 
they really seem nearest of all to Hal cam pa.) 

(2) Since they are ecpially related to three other different 
sets of genera, but not quite closely enough to any one 
of the latter to be included in the same family (see 
differences noted above) with them, they must 
obviously be established apart as a family distinct 
from either of the other three sets. 

A last example may be taken by comparing the genera 
Actinoscyphia,Isoparactis and Paranthus with certain 
other groups of genera. 

The three genera mentioned have the following seven im¬ 
portant common characters : 

(1) Primary mesenteries grade into secondaries, secon¬ 
daries into tertiaries, etc., so that there is no division 
into macrocnemes and microcnemes. 

(2) Xumber of perfect mesenteries limited to six pairs. 

(3) Pedal disc present. 

(4) Sphincter mesoglceal. 

(5) Acontia absent. 

(6) Cinclides absent. 

(7) Longitudinal musculature of the tentacles ecto¬ 
dermal. 

The Par act is group possess characters 1, 3, 4, 5, 6 of the 
above list, and a few of them also No. 7. The chief difference 
is that the Paractids have numerous perfect mesenteries, the 
Actinoscyphids only six pairs, added to which the majority of 
forms related to Paractis, including all those referred to 
above as its most typical relatives, have the longitudinal 
musculature of the tentacles embedded in the mesogloea. 
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The large group of genera containing Actinauge, 
Chondrodactis, Hormathia, Paraphellia^etc.—i.e. the 
Chondractiniinie of Haddon—possess all the characters above 
mentioned for Actinoscyphia, etc., except that they have 
acoutia (which may be rudimentary). 

Consequently Actinoscyphia and its relations have more 
in common (six features) with, and less to separate them from 
(one feature), the Chondractiniime than they have with the 
Paractids with which they have so far been classed. But 
the absence of acontia is enough to separate them from the 
Chondractiniina?, and I have simply introduced the com¬ 
parison to show that they cannot be included with Paractis, 
etc., when they are even more related to another set of forms 
than they are to that. So Actinoscyphia, etc., must also 
constitute a distinct family. 

The above analysis brings out several facts. It shows that 

Sagartiidas and Paractida? as they stand are both 
families containing a wide series of forms, the extremes of 
which are so much separated that it is impossible to place 
them in one and the same family on the strength of one or 
two resemblances only. It is quite imperative, for instance, 
to separate the Phellia group and the Diadumene group 
from Sagartia and its nearest relatives, and the Marsu- 
pifer group and the Actinoscyphia group from Paractis 
and its allies. It is also seen that some Sagartids 
Phellia) are more closely related, considered on the sum of 
the principal features, to certain “ Paractids(^-g* Marsn- 
pifer) on the one hand, and to Halcampa on the othei-, 
than they are to other Sagartids.^^ Clearly the families 

Sagartiidaa,^' Paractidm and Halcaiupida? are so mucli 
inter-related that they no longer represent an adequate 
classification, and must be broken up. ^Ve can no longer 
define two groups as Actiniina possessing acontia ’’ 
(^^ Sagartiid^e’^) and Actiniina possessing a niesogloeal 
sphincter and a pedal disc but no acontia (“ Paraclidm’^), 
because that arrangement is now seen to be unnatural and 
insufficient. 
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therefore^ we treat all the Paractid and Sagartid genera 
as a completely unclassified series for the moment, and apply 
to them the principle of the sum of the most important 
characters, we shall find that we can build them up into a 
number of eminently natural groups. Each of these groups 
will represent a collection of genera clearly defined on the 
basis of the possession of a sufficient number of the most 
important common characteristics, and as such will rank as a 
family. Each family will present at least six, generally seven 
or eight or nine, features of importance common to all its 
members. I will enumerate these families without further 
discussion, and comment upon them afterwards. In splitting 
up the Sagartiidas ” and Paractid^e,^^ I have, of course, 
retained those two names for that group of genera which may 
be considered most typical in each case, i.e. Sagartia and 
its nearest relations in the first case, and Paractis and its 
closest relatives in the second. 

1. DIADUMEXID^. 

The genera Diadumene, Mena, Pelocoetes and 
Phytocoetes form this family, and have in common the 
following seven characters: 

(1) Mesenteries divided into inacrocnemes and micro- 
cnemes, the division not fully expressed in Dia¬ 
dumene. 

(2) Number of macrocnemes limited to six pairs. 

(3) Acontia present. 

(4) Cinclides present. 

(5) A definite base present which may be reduced and 
physa-like. 

(0) Body-wall delicate and devoid of cuticle. 

(7) Longitudinal musculature of tentacles ectodermal. 

Sphincter usually absent, but may be very weak mesogloeal. 

2. phelliida:. 

Genera: Phellia, Decaphellia, Halcainpactis. Num¬ 
ber of common characters, 8. 
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(1) Body divided into scapns, capitulum, and base or 
physa, which may adhere. 

(2) Scapus provided with a cuticle. 

(3) Mesenteries divided into macro- and inicrocnemes. 

(4) Maximum number of macrocnemes six pairs.^ 

(5) Capitulum and upper third of scapus can be 
introverted. 

(6) Acontia present. 

(7) Cinclides absent. 

(8) Longitudinal musculature of tentacles ectodermal or 
rarely partly enclosed by anastomosis of ectodermal 
processes of mesogloea. 

Sphincter mesogloeal in Phellia and Decap hellia, 
possibly also in Halcampactis; or if not, absent. 

.3. MARSUPIFERID^. 

Genera: Marsupifer and Phelliomorpha. Xumber of 
common characters, 9. 

(1) Body divided into scapus and capitulum. 

(2) Scapus provided with a cuticle. 

(3) Mesenteries divided into maci’ocnemes and inicro¬ 
cnemes. 

(4) Xumber of macrocnemes limited to six pairs. 

(5) Pedal disc present. 

(6) Sphincter mesogloeal. 

(7) Acontia absent. 

(8) Cinclides absent. 

(9) Longitudinal musculature of tentacles ectodermal. 

4. METRIDIID^. 

Genera : Metri|diu m, Cal 1 ia ct is, Adamsia, Aip t a sia , 
Aiptasiomorpha, Heteractis, Bartholomea. 2sumber 
of common characters, 7. 

(1) Cycles of mesenteries grading into each other, so no 
division into macrocnemes and inicrocnemes is jiresent. 

(2) Number of perfect mesenteries limited to six pairs 
or a very few more. 

^ Or in exceptional instances a very few more. 
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(3) Pedal disc present. 

(4) Acontia present. 

(5) Cinclides present. 

(6) Cuticle absent; body-wall usually more or less 
delicate. 

(7) Longitudinal musculature of tentacles Avholly or 
partly ectodermal. 

Sphincter mesogloeal except in Aip tasiomorplia and 
Bartholomea, where it is absent. 

o. CHONDRACTINIID^, 

Genera: Hormathia^ Actinauge^ Chondr odactis, 
Paraphellia^ Sagartiomorphe^ Leptoteichns. Number 
of common characters^ 8. 

(1) Cycles of mesenteries grading into each other, so 
no division into macrocnemes and microcnemes is 
present. 

(2) Number of perfect mesenteries limited to six pairs or 
a very few more. 

(3) Pedal disc present. 

(4) Acontia present. 

(5) Cinclides absent. 

(6) Longitudinal muscles of tentacles partly or wholly 
ectodermal. 

(7) Primary mesenteries always sterile. 

(8) Sphincter mesogloeal. 

6. ACTINOSCYPHIID^. 

Genera: Actinoscyphia, Paranthus, Isoparactis. 
Number of common features, 7. 

(1) Cycles of mesenteries grade into one another, so 
there is no division into macrocnemes and microcnemes. 

(2) Number of perfect mesenteries limited to six pairs. 

(3) Pedal disc present. 

(4) Sphincter mesogloeal. 

(5) Acontia absent. 

(6) Cinclides absent. 

(7) Longitudinal musculature of tentacles ectodermal. 
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7. SAGARTIID^ (in a much more restncted sense than hitherto). 
Genera: Sagartia, Cereus, Artemidactis. Number of 

common characters, 9. 

(1) Cycles of mesenteries grading into one another, so 
that no division into macrocnernes and micronemes is 
present. 

(2) Number of perfect mesenteries exceeding six pairs, 
usually exceeding twelve pairs. 

(3) Primary mesenteries fertile as well as others. 

(4) Cuticle absent; body-wall fairly delicate. 

(5) Cinclides present. 

(6) Acontia present. 

(7) Sphincter mesogloeal. 

(8) Longitudinal musculature of tentacles ectodermal. 

(9) Pedal disc jDresent. 

8. CHORIACTID^. 

The genus Choriactis stands alone. Perhaps Mitactis 
and some other forms will go with it when better known. 
Its chief characteristics are : 

(1) Cycles of mesenteries grading into one another so 
that no division into macrocnemes and inicrocneines is 
present. 

(2) Number of perfect mesenteries considerable. 

(3) Pedal disc j^resent. 

(4) Sphincter mesogloeal. 

(5) Acontia present. 

(6) Cinclides absent. 

(7) Wall may be thick ; no cuticle. 

(8) Longitudinal musculature of tentacles ectodermal. 

9. PARACTID>^1 (in a much more restricted sen.se than hitherto . 
Genera: Paractis, Cymbactis, Stompliia, llornio- 

soma, Alloactis, Actinostola, Catadiomeiie, Poly- 
siphonia, Ophiodiscus, Sicyonis, Antholoba, Ihiraii- 
theoides, Tealidium. Number of common features, 0 
and a seventh not quite universal tendency. 
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(1) Cycles of mesenteries grading into each otlier^ so no 
d.iyision into macrocnemes and microcnemes is present. 

(2) Xumerous mesenteries perfect. 

(3) Sphincter mesogloeal. 

(4) Acontia absent. 

(5) Cinclides absent. 

(0) Pedal disc present. 

In Paractis^ Cymbactis, Stomphia^ Hormosoma^ 
Actinostola, Catadiomene^ Polysiphonia^ Ophio- 
discns, Sicyonis^ the longitudinal musculature of the 
tentacles and radial musculature of the oral disc is entirely 
embedded in the mesogloea. In Antholoba and Alloactis 
it is partially so. 

It will be observed that in all the families enumerated 
above there are forms possessing a mesogloeal sphincter and 
that in sis of the nine all forms have it. In the three 
families where there are exceptions these exceptional genera 
agree in all other respects with the other members of their 
families which do possess the sphincter and are bound to be 
classed with them on the sum of the characters. We may^ 
therefore^ fairly consider the mesogloeal sphincter as a 
character common to all nine families which has been lost 
in a few special cases, probably in correlation with some 
special form of life. This probability is more fully discussed 
in connection with the individual sphincterless genera on 
p. 508. The i^resence of the mesogheal sphincter is the onhj 
character common to all families^ apart from the fact that 
some sort of definite base is usually developed, and even this 
may be physa-like. 

The sphincter apart, it will be noted that there are a 
number of other characters, presence or absence of which 
determine the limits of the groups. Some of these occur in 
such a regular manner that it will be worth while to consider 
them in tabular form. The characters to which I refer 
are : 

(1) Presence or absence of acontia. 

(2) Presence or absence of cinclides. 


Mesenteries divided into macro- Diadiimeiiidie. Plielliida;. Marsupiferidje. 

cneiiies and microcnemes. Diadumene. Phellia. Marsupifer. 
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(3) Presence or absence of a sharp division of the mesen¬ 
teries into macrocnemes and microcneines. 

(4) Limitation of number of macrocnemes, ^Yheu macro¬ 
cnemes are present, to six pairs, or absence of this limitation. 

(5) Presence or absence of any considerable number of 
perfect mesenteries over and above the six primary pairs 
in forms where the distinction between macrocnemes and 
microcneines has been lost. 

In the above table one square is given up to each family; 
the characters printed at the head of each of the three 
vertical columns apply to all three of the squares in that 
column. The characters printed at the side of the table 
apply to the three families on a horizontal level with them. 
So one can arrive at the four main points about any one 
family by combining the two points at the head of the 
vertical column containing that family with the two points 
on a level with the square occupied by it. 

From this it will be seen that— 

(1) Among those three families in which acontia and 
cinclides occur all three kinds of mesenterial development 
are found: the first, where there are six pairs of macro¬ 
cnemes and all other mesenteries are microcneines; in the 
second, where there is no distinction into macro- and micro- 
nemes, but where only six pairs are perfect, in the Metridiidm; 
and the third, similar to the second but with numerous perfect 
mesenteries, in the Sagartiidce. 

(2) Among the three families in which there are acontia 
but no cinclides, the same three types of mesenterial arrange¬ 
ment occur —the first in the Phelliidm, the second in the 
Chondractiniidm, and the third in the Choriactidm. 

(3) The same remarks apply to the three families in which 
acontia and cinclides are both absent. Here the first type 
of mesenterial arrangement is found in the Marsupiferida}, 
the second in the Actinoscyphiidm, and the third in the 
Ikxractidm. 

4) If we were to start from another point of view we 
should find among those forms which possess the division of 


ox THE CLASSIFICATION OF ACTINIARIA. 


483 


liiesenteries into macro- and inicrocnemes some forms with 
acontia and cinclides (Diaduraenidae), some with acontia and 
no cinclides (Phelliida3), and some with neither the one nor 
the other (Marsupiferidje). If we took, again, either those 
forms in which there is no division into macro- and micro- 
cnemes, but which have six pairs of mesenteries alone perfect, 
or those in which numerous pairs are perfect, we should find 
that in each case some of them had acontia + cinclides, 
some acontia and no cinclides, and some no acontia and no 
cinclides. 

This shows that if we begin to build up families founded 
on mesentery-characters only, each one will include forms 
with acontia and cinclides, forms with acontia only, and 
forms with neither one nor the other, which is out of the 
question. Again, it is equally out of the question to found 
families on acontium- and ciuclis-characters only, since then 
each family would include forms presenting fundamentally 
different types of mesenterial arrangement. It is therefore 
evident that we must use, not mesentery-characters only nor 
acontium-and-cinclis-characters only, but both in combination. 
Other characters may be brought in as well. 

In this way the conclusion is reached that the nine sets of 
forms enumerated above as groups of genera clearly defined 
on the basis of the sum of their most important characters, 
and not suhordinate to other modes of* grouping, rank as 
families. The possibility of including all nine groups in one 
family, defined by the sole common character of the possession 
of a mesogloeal sphincter, thus bringing together a host of 
forms with widely separated extremes, is too far from the 
mark to need discussion. 

The nine families thus established are more fully defined 
on pp. 520-564. The discussion of their probable evolutionary 
history which follows will, I hoi)e, give the arningement an 
intelligible meaning. 

It is, perhaps, worth noting that a number of these nine 
families have been in existence already as subfamilies. Tliese 
are the Phelliidm, MetridiideC, Cliondractiniidm and Sagar- 
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tiidse in the new sense. These have long been recognised as 
natural groups^ but apart from them the allocation of forms 
has been unsatisfactory. 

Before going on to discuss the evolution of the forms 
included in these families^ it is necessary to speak of a form 
which I have not included in any one of them, and which I 
only found after most of the work for this paper was done. 
This form is one having the general appearance of a large 
Phellia, and it is near Carlgren^s I soph el li a; but till more 
is known of both Isophellia and of my form, it is not 
possible to assume their identity, and I have given mine the 
name Flosmaris. A short description of it will be found 
on pp. 441-443, and I give here a generic definition of it so 
that there will be a proper basis for discussion. 

Flosmaris, n. gen. 

Basal disc present. Body divided into a long scapus and a 
short eapitulum ; lower part of scapus may be very thin- 
walled. Main part of scapus with numerous small papillm 
which attach sand-grains. Capitulum fairly smooth, devoid 
of sand, its margin tentaculate. Tentacles simple, their 
longitudinal musculature ectodermal. Sphincter rather 
small, confined to upper part of capitulum. Mesenteries 
sharply divided into macrocnemes and inicrocnemes. Twelve 
pairs of fully developed macrocnemes bearing gonads, circum¬ 
scribed retractors and filaments, and all perfect. The other 
mesenteries are inicrocnemes and consist chiefly of a parietal 
muscle. Acontia present. Cinclides probably absent. 

Species : F. pliellioides, n. sp. 

If reference be now made to the table of squares on p. 481, 
it will be seen that the squares actually shown in the table 
do not represent every 2 )ossible combination of the characters 
placed at the heads and sides of the columns. They represent, 
however, every combination of these characters which is 
actually represented by hitherto-described anemones, with 
the one exception of Flosmaris. 

If one were to construct a table showing every possible 
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'Combination of the characters used, the number of squares 
would be not nine but sixteen. AVe should have one additional 
vertical column for forms with cinclides but no acontia, and 
one additional horizontal column for forms with the mesen¬ 
teries divided into macrocnemes and microcnemes, but with 
the number of macrocnemes twelve or more pairs instead of 
six pairs. 

I have not actually included the additional squares which 
would result from adding these two other possible columns, 
because as yet too little is known of any possible forms which 
might fill them to make it safe to do so. But Actiniaria are 
unexpected creatures, and one finds that new combinations of 
•characters do turn up among them. It is therefore not at all 
impossible that some forms may occur and be discovered in 
the future which will fill some or all of the squares not covered 
by the nine already filled. If this should happen, I claim that 
on the same grounds ivhich make each of the nine knou’nfamilies 
valid, it will he necessary to erect further families until the 
limit of the possible combinations of the four characters in 
question be reached. If forms representing new combinations 
should simply be allocated to the one of the nine already 
known families to which they happen to be nearest, it would 
eventually widen the limits of those families too much, and 
cause confusion, and each family would cease to represent an 
evolutionary stage or a natural group. It may be objected 
that a great multiplication of families is involved if all 
combinations are to have their due; but this is not really a 
valid criticism, because the arrangement of having a fairly 
large number of comparatively small and exactly-clefiiied 
families is actually a very convenient one, and facilitates 
identification, quite apart from the fact that it gives more 
chance of having homogeneous and natural groups and 
representing relationships of whole animals and not parts of 
animals by them. 

To apply all this to Flos mar is. This species does actually 
represent one of the hitherto unrecorded combinations not 
included in the table. It represents the combination of 
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acontia and (probably) no cinclides with the division of the 
mesenteries into macrocnemes and microcnemes, but with 
twelve pairs of macrocnemes and not six pairs as in the 
Phelliidfe. It comes fairly close to Phellia of course, but 
one may claim separation for it on the same grounds as those 
on which the Sagartiidm, Choriacticlm and Paractidm are 
separated from the Metridiidm, Chondractiniidm and Actino- 
scyphiidm. 

Flosmaris, therefore, is the type-genus of another new 
family, the Flosmarinidm, which will be characterised by the 
main features of its type-genus. 

For the present, however, I do not wish to insist too much 
on this family Flosmarinidm, but I simply establish it tenta¬ 
tively pending further knowledge. I do this because the 
type-genus is as yet known only from one single specimen, 
and until more come to hand one can never be sure that there 
is not something abnormal about a solitary individual. How¬ 
ever, I am inclined to think it is really genuine and not 
abnormal; it is a beautifully regular and well-developed 
specimen, and well preserved. It might be suggested that it 
is an overgrown Phellia Avhich has doubled its organs. This 
is possible of course, but nevertheless it would be curious, 
because some genuine Phellias as large as Flosmaris still 
retain only six pairs of macrocnemes, the other mesenteries 
remaining small. The point cannot be finally settled as yet. 

The i-emaining question is, whether any other combinations 
hitherto unrecorded are likely to come to hand beside the 
Flosmarinida? combination. Of course no one knows, but it 
does not seem at all unlikely that some of them at any rate 
will do so. It would not be surprising, for instance, if forms 
bearing the same relation to the Diadumeiiidre and Marsupi- 
feridm as Flosmaris does to the Phelliidm (i.e. with the 
same combination of acontia and cinclides as those families, 
but with twelve or more instead of only six pairs of macro- 
cneines) should be recorded sooner or later. AVith regard to 
the other possible combinations—all three involving forms 
with a mesogloeal sphincter and probably a ]>edal disc but 
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with einclicles and no acontia—it seems much less likel^’^ 
from one^s general ideas about the group, that these exist, 
but of course they may do so.^ Some forms about whicli 
little is known, and which I have not assigned to a definite 
position in this paper, are Stephanactis and Amphian- 
thns. The former as described by Hertwig has cinclides 
but no acontia, and may possibly represent one of the other 
combinations. I have some specimens of Stephanactis 
which I may be able to describe sooner or later in connection 
with this. 

With regard to I soph ell i a, it is hardly yet possible to 
form a final opinion. I. sabnlosa is described by Carlgren 
{1900, p. 72) from a single specimen, and this specimen seems 
intermediate between Phellia and Flosinaris in that it has 
three extra couples of macrocnemes in addition to the six 
primary pairs. And even some at least of the remaining 
weaker mesenteries of the second cycle seem to have some of 
the characters of macrocnemes. Only further material will 
make us certain whether it is an unusual and exce])tional 
member of the Phelliida) or a not cpiite fully developed 
example of the Flosmarinida3. I think the latter is quite 
possible. For the present, therefore, I have placed it with a 
query in the Phelliida3, and it can easily be removed if the 
family Flosmarinidee makes good, and if it really belongs 
there. 

A further note with regard to the position of Flosinaris 
and of any further possible combinations in my evolutionary 
scheme will be found on p. 507. 

VIL Suggestions concerning the Fvolutionakv History of 
THE Forms with Acontia or a ^Iesogl(>;ai. Sphincter or 
Both. 

I should like to make it clear that the nine families outlined 
above (and defined later) are not dependent for their validity 

* Hal cam pa, of course, has a niesogla*al sphincter and cinclides hut 
no acontia, but this conies rather outside the scope of the present 
paper, and is probably fairly near the ancestor of all the foi-uis here 
discussed. See evolutionary arguments. 
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upon the acceptance or otherwise of the following suggestions. 
They seem to represent the only natural grouping in any case^ 
but the evolutionary scheme which will be developed below 
renders the arrangement more intelligible, and appears to fit 
the facts of the case. 

In endeavouring to work out some idea of the way in which 
these forms evolved from a common ancestor, the first step is 
no doubt to try to decide fairly which of the nine families 
contains the most primitive forms. In order to do this it is 
necessary to find out what characters are primitive, and 
perhaps the best way to do this would be to compare somo 
fairly primitive form with an advanced one. 'Ibvo convenient 
ones would be Halcampa chrysanthellum and Catadio- 
me lie atrostoma. I select these two simply because they 
illustrate my meaning well, but others might be substituted 
for them with slight alterations. I imagine it will be generally 
admitted that Halcampa is a fairly primitive form. It is 
more advanced, of course, than Protanthea, Edwardsia, 
etc., but still is near enough to the ancestral form of the 
majority of the Actiniina to serve our purpose. I do not wish 
to go too far back, since I am discussing the evolution of one 
portion of the Actiniina, not of the whole of the Actiniaria. 
What claim has H. chrysant hell um to primitiveness? It 
is small, and its body-wall is delicate and perforated by pores. 
It is not very different from a certain stage of larval develop¬ 
ment through which most Actiniina pass, and which may be 
called the Halcampa stage. Its mesenteries are few in 
number and its sphincter is weak. The longitudinal muscu¬ 
lature of the tentacles has not sunk into the mesogloca. Its 
base is a physa, and it has developed no pedal disc or 
differentiated basilar and parieto-basilar muscles. On the 
other hand, what claims has C. atrostoma as an advanced 
form ? It is a large animal with a well-defined pedal dise^ 
and in correlation with this a sharp differentiation of basilar 
and parieto-basilar muscles. It seems to have taken to deep¬ 
water life, and, as in many other deep-water animals, it has 
developed a thick body-wall devoid of pores, and has lost 
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mobility. The body-wall has also a certain development of 
knobs and crests (not as conspicuous here as in some other 
cases, cf. Text-fig. 24, which shows knobs and crests in 
Actinauge, and Text-fig. 25, which shows knobs in Chon- 
drodactis), and at the base of every tentacle, on the outer 
side, is a solid mesogloeal swelling. These are all points which 
seem to me to indicate an advanced stage of evolution. AVhat 
is the reason for them ? The thick body-wall, the knobs and 

Text-fig. 24. 



Actinauge ricliardi. c. Capituluin. 

crests and tentacular swellings are found in a number of 
anemones which appear to be advanced forms. 'J’hey may be 
partly protective, but we need not lay too much stress on 
that aspect of them, because they do not seem efficient 
enough to act as any great deterrent to such an enemy as a 
detennined fish, for instance. There are other deep-water 
anemones, and successful ones to all seeming, which ha\e 
surprisingly delicate body-walls (e. g. Bolocera longi- 
cornis). On the other hand, the spreading of an anemone 
to a deep-water habitat is jirobably a change towards a slower 
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metabolism. AVe know that there are curiosities of respira- 
tioU; for instance, in the molluscs PI euro tom aria and 
Lepeta^ which apparently have slow metabolism. The 
marked uniformity of low temperature in deep water may be 
connected with low metabolism and respiratory difficulties. 
If the ratio of anabolism to katabolism changes value, there 
is energy to spare which may be used up in decoration, and I 
am inclined to regard the knobs, etc,, of deep-water anemones 
in this light. They do not seem to be features which can 
have any great importance to the animal in its life, save that 
increased thickness of body-wall means a certain loss of 
mobility, and is therefore detrimental rather than otherwise. 
It would not be altogether out of place to compare the basal 
swellings, crests, etc., of these anemones (especially of Acti- 
nauge) with the knobs and spines developed by such groups 
as Dinosani's and Ammonites in the late phases of their evolu¬ 
tion. It is not impossible that they indicate a last phase in 
the evolution of these anemones, especially if we consider 
that the deep sea is a refuge and that the forms possessing 
them are becoming somewhat less active and are advanced in 
other ways. Nevertheless, I suggest it with reserve as a mere 
possibility. 

To get back to C. atrostoma, it has other characters 
giving it claim to an advanced condition. The longitudinal 
musculature of the tentacles and radial musculature of the oral 
disc are entirely embedded in the mesogloea, and this is 
obviously an advance on the condition in which that muscula¬ 
ture is ectodermal. If we take all the cases of Actiniine 
anemones in which this embedded musculature occurs, whether 
they have mesogloeal sphincters or not, we find that they are 
all forms with numerous perfect mesenteries,^ i. e. it never occurs 
in forms in which the number of mesenteries perfect is limited 

‘ I am not aware of any exception to this among the forms where 
the musculature is truly and entirely embedded. There are cases in 
which the ectodermal musculature tends to be partly embedded at its 
base (meso-ectodennal) in which the rule does not apply, but these are 
rather different. 
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to six pairs, or in which the division into raacrocnemes and 
inierocneines is found. Tliis seems to suofg’est that, since 
forms with the embedded tentacular musculature must at all 
events be moderately advanced, the condition with numerous 
perfect mesenteries is also an advance on the state where few 
are perfect. C. atrostoma has a very large number of mesen¬ 
teries, and not only are many of 
them perfect, but the primaries 
are sterile. Lastly, the sphincter 
is well developed. If we assume 
for the moment that the charac¬ 
ters I have enumerated for 
Hal cam pa are primitive, and 
those for Catadiomene ad¬ 
vanced, I believe there is a 
reasonable way in which we cun 
account for their being so. It 
seems to me to be a tendency of 
Actiniaria in general, broadly 
speaking, to specialise in size of 
the individual, and perhaps more 
■especially in diameter. The small 
size and worm-like form of 
Hal cam pa are not adapted to 
the possession of many mesen¬ 
teries. It seems reasonable to 
suppose that, starting from small 
forms with few mesenteries, if Lhondrodactis duplicata. 

we get increase iu size (espe¬ 
cially diameter) we may expect a correlated multiplication 
•of organs, i.e. increase in the number of mesenteries. 
Again, if the mesenteries were at first few in number tliey 
would have to do all the work, and primitively they were 
no doubt all alike, division of laboui- coming later on with 
increase in number. This being so we should expect that 
each mesentery would bear a strong retractor muscle, a gonad, 
and a filament. This is actually the case in certain fairly 


Text-fig. 25. 
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primitive forms (e. g. some species of Halcampoides). 
Xew mesenteries when they appeared would at first be narrow 
and rudimentary (perhaps until there was more room for 
them); and we find that our Hal cam pa represents this stage^ 
having six paii’s of large macrocneines to do the work and a 
few very small microcnemes which take no share. As evolu¬ 
tion progressed the new small mesenteries would tend to 
increase in size and importance, and take over some of the- 
work from the primaries. The primaries would need less- 
powerful musculature, since they would have the aid of the 
secondaries in the work of retraction, and their muscles would 
tend to become less individually specialised. In Halcampa 
we find, therefore, excessively strong muscles on the few 
macrocneines, in Catadiomene less'Strong diffuse ones on 
all the older mesenteries.- With the increase in size and 
number of the secondary mesenteries, the growth of tho 
primaries would tend to become fairly complete before the 
animal approached the adult condition. The production of 
gonads is usually from tissue which has retained a more or 
less embryonic condition, and would therefore be more likely 
to occur in the newer and still growing mesenteries than in. 
the older perfect ones. This should not be taken to imply 
any suggestion that no increase in size takes place after the 
appearance of gonads, but rather that the appearance of 
gonads on j'ounger mesenteries, broadly speaking and with 
some exceptions, seems to indicate that the process ol 
differentiation has passed its climax in the oldest mesenteries. 

All this assumption of importance by the secondary 
mesenteries would mean that the sharp distinction which is 
present in forms where they are rudimentary into the 
original large macrocneines and a number of small microcnemes 
would be gradually lost. There would then be several cycles- 
of well-developed mesenteries grading off into each other, and 
all the older ones would bear retractors and filaments. The 
tendency would be for the primaries to become sterile. At 
first the primary mesenteries, which represent the original 
macrocneines, would still so far predominate over the others. 
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that they alone would be perfect. But in the end the secondary 
and tertiary mesenteries would join the actinopharynx also, 
and a form with numerous perfect mesenteries would be 
attained. 

The increase in size of the mesogloeal sphincter is an 
obvious advance^ in working from a small form to a larger 
one. I will refer in more detail to the evolution of a pedal 
disc shortly. 

Other anemones, generally looked upon as fairly primitive, 
present features broadly similar to those of Hal cam pa. 
Opinion will naturally differ as to which are primitive, but it 
seems safe to suppose that G on actinia, Protanthea and 
probably Oractis form one primitive group, and the 
Edwardsias another. H^alcampa and Hal campoides 
represent a step onwards, and then there are the probably 
rather more advanced but still fairly primitive genera 
Pent actinia, Peachia,Haloclava and Eloactis. There 
is also the genus Hareiiactis—rather an unusual one.^ 

The Gonactinia-Protanthea group (probably including 
Oractis) must be considered apart from the others as 
perhaps representing survivals of the earliest anemones of 
all, which have developed in some directions and remained 
primitive in others. Their primitive traits are their small 

* While referring to the group of anemones mentioned here, it would 
perhaps be as well to mention that tlie group “ Ilyanthida* to wliich 
they belong will need splitting up if the principles set forth in this 
paper be accepted. I am not yet in a position to suggest any detailed 
classification of the Ilyanthidse,' but I should like to mention one or 
two points about them. In the first place it seems that Hal camp a 
and Hal camp oides, and possibly others with them, will form one 
natural group, the Halcampida^. Secondly, Ilyanthiis is a genus 
containing two forms which are widely different from each other, 
and each of which needs separate consideration from the rest of the 
‘‘Ilyanthida?.’’ It is not impossible that I. iiiitchelli and I. par- 

thenopeus may even be allocated to different families. ith regard 
to the rest of the forms under discussion, Peachia and otluu's, 
judgment must be reserved at present. The ground for the splitting 
will not^ however, be solely tlie character of the .'<phiiict*^r musclo. but 
the sum of the main characters. 
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size^ weak and somewhat generalised musculature (surviving 
even in the body-wall ectoderm), and the presence of only 
eight perfect mesenteries corresponding to the macrocnemes of 
Edwardsia. They have an attachment disc but no sharply- 
marked basilar muscles. 

The other genera enumerated really concern us more here^ 
as they are nearer to the forms whose evolution we are trying 
to elucidate. They have in common a more or less vermiform 
shape ; in the broadest of them length predominates over 
breadth quite distinctly (even Peachia may be very long and 
narrow when alive)^ and in the narrowest their length is very 
many times their diameter. They typically have their base 
developed as a physa. The number of mesenteries is com¬ 
paratively small, and most often either all are macrocnemes 
or else there is a distinction into macro- and microcnemes, 
although in some forms one would have to speak of a grading 
between larger and smaller mesenteries. The macrocnemes 
bear strong retractors which are generally more or less 
circumscribed and frequently reuiform in outline in 
section. Among these forms cinclides occur fairly often. 
There is among them a complete absence of those 
characteristics which I have mentioned as typical of certain 
advanced forms—tliere are no well-marked sphincters,no large 
number of mesenteries grading off into each other, no sterility 
of the primary mesenteries taken as a whole, no well-marked 
foot-discs with basilar muscles, no very thick bod^^-walls with 
tubercles and crests and tentacular swellings like those of 
Actinauge, etc., and no complete sinking of tentacular mus¬ 
culature into the mesogla3a. Instances might be multiplied, 
but the general tendencies of evolution which I have 
indicated above are quite widely borue out by the generic 
series included in the nine families which I have outlined 
above. There are, needless to say, a good many exceptions 
here as everywhere else in the animal kingdom, but they 
hardly invalidate the main scheme. Further notes on these 
exceptions will be found on p. 508, 

Before leaving this section of the subject, a brief study of 
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the evolution of retractor muscles and of definite pedal discs 
with basilar muscles, in correlation with one another and with 
the life of the animal, offers attractions. I am indebted to 
Prof. Gr. C. Bourne for a number of detailed suggestions con¬ 
nected with this problem. I have mentioned above that the 
anemones cited as being more or less primitive have all, 
except in the Gon act ini a-group, strong retractors which are 
usually more or less circumscribed (see Text-fig. 11). Thev 
also have typically rounded aboral ends, and their general habit 
is to live more or less buried in sand or mud, or in tube-like 
holes. The forms among them with which I am personally 
acquainted, or of the habits of which I have knowledge from 
other sources, have the power of contracting with great 
violence and rapidity. An Ed ward si a or a Hal cam pa can 
disappear below the sand in the twinkling of an eye. The 
powerful retractors come in here as shorteners of the long 
bodv in cases of emergencv. Here we have an iuterestins" 
case of adaption to a burrowing life or a life in holes. In the 
Phellias (which have the strong circumscribed retractors) 
described by Bourne and Haddon and others it is possible to 
trace a transition from burrowing forms with a real pliysa to 
forms with an adherent but physa-like base which anchor on 
to pebbles, shingle, etc. In such cases the action of the 
powerful retractors cups the physa-like adherent base and 
makes a sucker of it. This shows the first step towards the 
development of a true adherent base. From this point 
onwards there is no difficulty about imagining the evolution 
of a more definite and permanent pedal di::C, and in correlation 
with it a change in the form of the lower ends of the mesenteries 
for insertion into it, and a differentiation of definite basilar 
and parieto-basilar muscles. But given this broad adherent 
base, a stronger body-wall, and a well-developed sphincter, 
the animal does not need to contract so violently. It has 
presumably left its sandy quarters and is attached to a rock 
or some other similar substratum, and one might expect 
its retractors to degenerate and become diffuse. This is 
further borne out if we remember that at the same time as 
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this evolution is progressing the mesenteries are increas¬ 
ing in number^ and that therefore as soon as more of 
them have attained retractors, there will be less need 
for specially strong individual muscles on the primaries. 
On these grounds I think it is a fair conclusion that the 
general tendency is for circumscribed retractors to become 
diffused as evolution progresses. There are a few forms 
which retain the circumscribed retractor even though they 
have largely lost their other primitive characters. In these 
cases the life and habitat of the animal may be looked 
to for an explanation. A further note about them will be 
found on p. 511. 

One fact cannot be passed over. It is not invariable for 
primitive forms to have powerful or circumscribed retractors; 
in Gonactinia and Protanthea the retractors are very 
feeble—hardly differentiated. In the first place I think it is 
probable that the ancestor of the Actiniaria as a whole would 
have weak retractors and a non-coucentrated .muscular system 
generally. It would no doubt possess longitudinal muscula¬ 
ture iu the ectoderm of the body-wall, which would obviate 
the need for strong retractors. It would probably be a small, 
delicate animal whose tissues would not offer much resistance 
to the forces of contraction. As far as the ectodermal muscle- 
sheet is concerned it might be compared with Cerianthus, 
especially as some authors consider a Cerian thus-like form 
to be primitive. Cerianthus inhabits sand and mud, 
and has practically no mesenterial musculature, but in 
substitution a very powerful ectodermal musculature in the 
body-wall. As Carlgren holds, this feature may be iu part 
retained by Protanthea and G on actinia, but it is lost in 
the higher auemoues on the whole, with the exception of a 
number of unrelated forms which retain traces of it. It is 
not impossible that mode of life will help to account for this 
retention (or re-development)—iu part at any rate. In 
Aiptasia couchi, for instance, the weakness of the rest of 
the musculature stands in need of a little aid from ectodermal 
muscle. The life conditions of Gonactiuia and Protanthea 
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■do not seem to indicate any special need for strong retractors. 
Botli are small and delicate; they live in fairly shallow water 
attached to seaweed and other things. Carlgren i-ecords Pro- 
tanthea on Chmtopterus-tubes and Gon act ini a on Ascidians 
and dead mussel shells. Gonactinia can creep by means of 
its tentacles^ but can swim mouth foremost and so remove itself 
from any small disturbance. Oractis, which is probably 
related^ is a small deep-water form. It is therefore possible 
to regard the Protanthea group as representatives of the 
most primitire condition retained by any existing forms, and 
to suppose that the rather more advanced forms with circum¬ 
scribed retractors have developed these in correlation with 
mud-burrowing and life in cavities, and perhaps also in corre¬ 
lation with the loss of the ectodermal musculature of the 
body-wall. If this be the case we must look upon the 
circumscribed retractors as specialisations in otherwise primi¬ 
tive forms. The further development of lines of evolution 
starting from these forms, and involving a change to a fixed 
life and including increase in the number of mesenteries, 
would mean the loss of these special retractors in most cases 
and the differentiation of a larger number of diffuse ones. 

With the above preface I will indicate as briefly as I can 
the line of evolution which seems most in accordance with the 
facts, as regards my nine families. Afterwards possible 
alternatives will be mentioned. 

Following the lines indicated above, it is natural to choose 
as a starting-point tl>at form which most nearly expresses the 
characters which have been enumerated as primitive. The 
group of the nine that comes nearest to this is the Diadu- 
menidte. The only difficulty here—and I do nob j^ersonally 
consider it to be a difficulty—is that acontia are present. But, 
as has been noted before, acontia are only a variety of mesen¬ 
terial filament, and if filaments have been acquired by the very 
simplest anemones, such as G on actinia, why should it not 
be supposed that the slight differentiation needed to produce 
acontia appeared at a fairly early stage in the history of the 
group ? If a form has gone far enough to acquire a meso- 
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gloeal sphincter^ it has surely gone far enough to acquire 
acontiu; and there is no valid reason why a start should not 
be made with a form possessing the latter. Mena chilkaea^ 
fulfils our requirements almost exactly. It is rather small 
and delicate. The column is capable of considerable elonga- 
tion_, and has a small unmuscnlar basal disc never strongly 
adhesive^ and capable of assuming a physa-like appearance. 
The delicate wall is pierced by cinclides. There is a weak 
mesogloeal sphincter. There are six pairs of macrocnemes 
with circumscribed retractors^ and very few (usually 12) micro- 
cnemes, which are almost vestigial. Acontia are present. I 
think we may assume that this comes very near to the ancestral 
form we are looking for. It is a species^ certainly^ the sim¬ 
plicity of which may be due to retrogression^ in correlation 
with its life (see p. 509) in brackish water^ but that does not 
interfere with its giving the necessary clue to the primitive 
type. It is probably secondarily primitive. 

My hypothetical ancestor may therefore be defined as 
follows: 

Body-wall delicate and pierced by cinclides; form more 
or less elongate ; six pairs of fertile macrocnemes with circum¬ 
scribed retractors and with filaments; microcnemes absent or 
very few and quite rudimentary; acontia present; sphincter 
weak, mesogloeal^ only just distinctl}" developed ; base a physa. 

It should be understood that this form_, which I will call for 
convenience Eosagartia^ is only suggested as the probable 
ancestor of the genera contained in the nine families above 
enumerated—the genera with mesogloeal sphincters or acontia^ 
or both. It is by no means the ancestor of either the whole 
of the Actiniina or Actiuiaria; it is about on a level with 
Halcampa^ and very likely it shares with Halcampa a 
rather earlier common ancestor. 

In order to make what follows cleaier, I propose to give 
the hypothetical history of the group in narrative form^ but 
of course I have no intention of stating that it did happen so, 
but am merely using that mode of expression as the clearest. 

' Mtna = n. nom. for Phytocoetes, pro parte. See p. 522, 
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Eosagartia lived in the sand, into which it could withdraw 
very suddenly when necessary by means of its powerful 
retractor muscles. In correlation with this kind of life it had 
a long body and a rounded base. The pores in its delicate 
body-wall helped to allow water to escape from inside it 
without bursting the wall, when it had to contract quickly. 
Its acontia were sometimes forced out through these pores by 
the strong jets of water which spurted out of them. 

Some of the descendants of Eosagartia developed certain 
features which made them unlike their original parents. 
They acquired a basal disc, by which they attached themselves 
to solid objects, and the number of their microcnemes increased, 
and some of them began to assume in some degree the impor¬ 
tance of macrocnemes. How far this particular branch of 
descendants diverged from their ancestral condition we do not 
know, but in the end they took to living in brackish water in 
India, very often returning to a life buried in mud (PI. 22, 
fig. 13,; Text-fig. 28). This kind of life involved loss 
of some of their specialisations, and they became somewhat 
simplified again, so that in the end some of them almost went 
back to the condition of Eosagartia. Most of them even 
lost their mesogloeal sphincter. The survivors of this branch, 
therefore, retain their primitive features in the main to this 
day. They are the Diadumenidw, 

Another group of those descendants of Eosagartia, in 
which the microcnemes had begun to increase in number, 
began to develop a protective cuticle on the main part of 
their body. This meant that the wall lost delicacy, and was 
no longer a suitable place for pores, and these were lost also. 
About this time some of them began to attach themselves 
temporarily to bits of shingle by making a sucker out of 
their base—they pulled it inwards with their strong retractors. 
This led in some cases to the development of a more or less 
definite pedal disc. Another thing that liappened was that in 
some of them the acontia began to degenerate, and in the 
forms now surviving it is possible to find, in tliis group, forms 
provided with good acontia and forms in which they are 
VOL. 64, PART 4.- NEW SERIES. 33 
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rudimentary. Tben^ again, the microcnemes tended to grow 
filaments and acontia. But althougli many forms which 
followed this line of evolution still survive, they have never 
lost their six pairs of great macrocnemes bearing gonads and 
strong retractors as well as filaments, and reaching the actino- 
pharynx, and the microcnemes are still more or less insignifi¬ 
cant, and clearly marked off from the others. They have 
retained, too, as a rule, rather long bodies, and the power of 
introverting the disc and tentacles and the delicate neck or 
capitiilum which bears them within the tougher cuticled 
scapus or middle part of the body. Even part of the scapns 
can be pulled in as well. Many of them have developed 
a.better sphincter than Eosagartia had, and it has often 
divided into two parts—one in the scapus and one in the 
capitulum. This group of forms constitutes the PhelUidds, 

Thirdly, some of the species related to the Phelliidfe went a 
step further. They had already lost their cinclides. They did 
not lose the primitive distinction of the mesenteries into 
macrocnemes and microcnemes, but their acontia, from being 
rudimentary, disappeared entirely. They developed a rather 
more definite kind of adherent base. As regards the body- 
wall, they retained the division into a main scapus with 
cuticle, or with some sort of incrustation, and a submarginal 
non-cuticled capitulum. They survive in this condition 
as the Marsupiferidfe. One of them has developed curious 
brood-pouches in the female. 

It is now necessary to go back to the beginning and follow 
the further evolution, in quite another direction, of some others 
of those descendants of Eosagartia in which the number of 
microcnemes had begun to increase. These, instead of losing 
the delicacy of the wall, the pores, and the acontia, developed 
more as regards the mesenteries and the base. They adopted 
an adherent life, and this was followed by the development of 
a well-marked base. The microcnemes increased in impor¬ 
tance, and in the end they developed so many structures 
that they approached the condition of the macrocnemes, and 
finally the distinction between the two kinds was lost. The 
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secondary mesenteries mostly acquired filaments and retractors, 
and often the work of producing gonads fell upon them, 
because the primaries had passed the climax of their growth 
rather early on. Although these things occurred, the primary 
mesenteries, which had originally been the macrocnemes, still 
remained predominant in one respect—they alone joined the 
actinopharynx, the others remaining imperfect. Here, then, 
a stage is reached where the distinction into macrocnemes 
and microcnemes is lost, and the mesenteries are arranged in 
graded cycles, but still only six pairs of mesenteries—the 
primaries—are perfect. As the muscular mesenteries in- 
m^eased in number and the body-wall often became rather less 
flimsy, and as the basal disc became better developed and the 
sphincter stronger, there was less need for the retractors of 
the primary mesenteries (the old macrocnemes) to be excep¬ 
tionally powerful, and they degenerated in most cases, and 
became diffuse like those of the secondary or imperfect 
mesenteries (the original microcnemes). From this point 
onwards some forms began to diverge in one direction, some 
in another, but a number of forms got no further, and repre¬ 
sent this stage at the present day as the 2Ietridiidse. 

There are one or two of the Metridiids^ which either took to 
some kind of life which meant retrogression, or else did not 
quite keep up with the others in all respects; and these, 
though they have the typical mesentery character, have the 
mesogloeal sphincter either very weak and rudimentary or 
quite absent. Some of them have even kept or returned to 
the flimsy body-wall with a certain amount of muscle in its 
-ectoderm, and a poorly developed base, which sometimes lets 
go its hold on the rock sand and, as the animal lies loosely on 
its side, is inflated so that it is half like a physa. This 
applies to Aiptasia con chi, for instance. 

From this point onwards there are two distinct branches of 
further divergence to follow. Some of the forms near the 
present-day Metridians went in one direction, some in another. 

Let us first follow those in which, to the very end, the six 
pairs of primary mesenteries so far predominated over the 
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others that they alone were perfect,^ although the other 
mesenteries ran them close and bore filaments and retractors 
(except for the very young" ones) and generally gonads as 
well. As regards other things^ however, many forms began 
to follow a line similar to the one already traced in the- 
Phelliidae. The body-wall became generally tougher and 
thicker and lost its cinclides, while the lower part of it in 
mauy cases developed a cuticle, so that the body was in some- 
degree divided into scapus and capitulum. But things went 
further than this, because some forms retired into deep or 
fairly deep water, possibly for refuge, their metabolism 
became slower, and they often developed not only a thick 
cartilaginous body-wall, but also used up spare energy by 
ornamenting it with knobs and crests, the crests sometimes 
breaking up into more knobs. In some cases the tentacles 
even developed great solid swellings or horns at their bases^ 
The sphincter still remained strong, but the acontia began to 
degenerate, and among these forms, as among the Phelliid^e,. 
forms may be found in which they are still well developed 
and others in which they are quite rudimentary. The genera 
which have evolved no further than so far indicated are the- 
Cliondractiniidse, 

Certain animals related to the earlier Chondractiniids not 
only lost their cinclides, but also all trace of acontia. They 
retired to deep water aud their bodywall in some cases 
became remarkably ponderous—so thick that one would think 
the animal could hardly move (see Text-fig. 31). In these cases 
the sphincter degenerated and became less powerful, and some¬ 
times even the tentacles were reduced, and they developed 
swellings of mesogloea also. Some other animals related to the 
early Chondractiniids also lost their acontia as well as their 
cinclides, but, probably in correlation with life on shore, 
sometimes in deep cracks, they retained part of the pi-imitive 
delicacy of tissues and some other primitive traits (see p. 511). 
But it is convenient to include them with the deep-water 

^ Except in a few cases where a very few other mesenteries attain 
perfection. 
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forms in one family, as the two sets have much in common. 
This family is the Actlnoscyphiidse, 

In order to understand the last part of this evolutionary 
history, it is necessary to make a start once more from the 
stage represented by the Metridiid^e, and to follow the 
development of those forms which descended from that stage, 
but did not go in exactly the same direction as the 
Chondractiniids and Actinoscyphids. 

From a form near Aiptasia, in which, although the 
distinction between macrocnemes and microcnemes had been 
lost, the primaries still retained their fertility (others sharing 
it), a number of forms went a step] further. The primary 
mesenteries lost even such predominance as was given them 
by the fact that they alone were perfect, and the first cycle 
of secondary mesenteries, and even the second cycle of 
secondaries (i.e. the tertiaries, counting the cycles another 
way), became perfect also. At first the acontia, the einclides 
and the fertility of the primary mesenteries were retained, and 
the present-day forms representing this phase of evolution 
are the true Sagartiidee in the strict sense, i.e. the genera 
Sagartia, Cereus, and Artemidactis. They have the 
mesogloeal sphincter well developed. 

Some relatives of the Sagartiidoa then began to follow a 
path similar in some respects to those already outlined as 
having been trodden by the Phelliidee and Marsupiferidm 
on the one hand, and the Chondractiniidm and Actino- 
scyphiidie on the other. Some forms retained, others lost the 
primitive fertility of the primary mesenteries. But the body- 
wall sometimes became thickened, and in all the einclides were 
lost. There is only one described genus which definitely 
represents this particular stage, and that is Choriactis. It 
has many perfect mesenteries and thick body-wall without 
einclides, but acontia are still present and tlie mesogla*al 
sphincter is well-developed. This is the type-genns of the 
family Choriactidre^ 

The final step is that by which the forms with nninerous 
perfect mesenteries, and with no trace of distinction of 
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the mesenteries into macrocnemes and microcnemes, lost 
their acontia as well as their cinelides. In the majority of 
them the longitudinal musculature of the tentacles and radial 
musculature of the oral disc, which were primitively ecto¬ 
dermal, sank entirely into the mesogloea, and sometimes even 
became rather reduced. The forms representing' this final 
stage are the Pametidfe in the strict sense, as defined on 
p. 548. Some of the genera still retain one or two primitive 
features, but apart from the other advanced tendencies, a 
number of them exhibit thick body-walls which may develop 
knobs or crests, and the tentacles may show basal swellings of 
mesogloea similar to those mentioned in connection with other 
families. In the Paractids the mesogloeal sphincter is well 
developed. 

The above statement gives in general outline an evolutionary 
history which seems to offer a reasonable explanation of the 
varied structure exhibited by the group. 

It mightbe graphically represented in some such way as this : 

Eosagartia. 



Clioriactida\ 
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The figure shows that the line of evolution from Eosa- 
gartia to the Paractidas is a fairly continuous one, affecting 
mesenteries first, and in the end involving loss of first cihclides 
and then acontia,the former in correlation chiefly with a change 
in the body-wall. Branching off from this main line are two 
others, running 'parallel with the later part of the first line, 
and both similarly involving loss of cinclides and finally of 
aeontia. This evolutionary hypothesis explains the continuous 
evolution of the mesenteries, starting from a primitive con¬ 
dition with a small number of microcnemes. It assumes, of 
course, the loss of first cinclides and then acontia by three 
different series of forms independently; but I submit that it 
is easier to understand their disappearance in three different 
cases than it would be to understand their independent 
acquisition by three different sets of animals, which latter 
would have to be assumed if we started from some other 
point. The loss of such pores as cinclides is liable to happen 
to'any number of animals progressing on the whole towards 
less delicacy of body-wall. I do not know whether one could 
find a reason why useful structures like acontia should dis¬ 
appear, but at all events there is no definite reason why they 
should not. It is possible that they were an experiment 
which did not prove so great an advantage as it might have 
done, and was dropped. Loss of activity and slower meta¬ 
bolism may help to account for the degeneration of such 
organs in deep-water forms (cf. reduction of gill-respiration 
ill Pleurotomaria), and if these forms had not a sufficiently 
contractile body how could they expel the acontia ? They 
are forced out, as far as we know, by currents of water 
escaping from the contracting body. In the case of shore 
forms and others to which this would not apply tlie former 
idea would have to be resorted to. I do not wish to push it 
too far or to over-emphasise it, but the disappearance of 
acontia does not seem to me to be a great difficulty, and 
there may be unknown causes that could lead to it. 

It would be advisable now to consider whether there are 
any alternative ways of deriving these nine families from 
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ancestral forms, and how far any such are valuable. Opinions 
will naturally differ. The possibility of starting at the 
Paractid^e and working towards the other groups hardly 
needs examining, for surely no one would take a form with 
all the specialisations of Gatadiomene (for instance) as 
primitive (see p. 488). Again, to start from Actinoscy phia 
or Marsupifer would be to work from forms with either 
thick walls and bulbous tentacles or with cuticle, and definite 
or well-developed pedal discs with basilar muscles, towards 
more delicate creatures with weaker base. It would assume 
independent acquisition in three cases of first acontia and 
then cinclides, although, as I have shown above, the presence 
of cinclides is not dependent on that of acontia. Such a 
scheme would end up near Hal cam pa, and is, I take it, out 
of the question. 

The only reasonable alternative seems to be to start 
with Eosagartia as before, but to arrive at the Paractids 
eventually in a different way. To do this one might take the 
main line (involving loss of cinclides and then acontia in this 
case) through forms related to Diadumenidas—Phelliidfe—Mar- 
supiferidfe—Actiuoscyphiida3—Paractid£e,and assume on three 
independent lines the changes from a condition wdth a few to the 
eventual state where many mesenteries are perfect and there 
is no longer any distinction between macro- and microcneraes. 
The two secondary lines expressing this mesentery evolution 
would be parallel to each other and to the later part of the 
main line, and would be, respectively, the lines passing through 
relatives of— 

(a) Diadumenid.^e—Metridiida^—Sagartiida 3 , and 

(b) Phelliidas—Chondractiniida3—Choriactida?. 

That the whole series of changes from the macrocneme 
condition to the state with numerous perfect mesenteries and 
no distinction into macrocnemes and microcnemes should take 
place on three independent lines, seems to me much less 
likely than that cinclides and acontia should be lost on three 
independent lines. It would be by no means impossible, and 
even seems to have taken place in some of the other Actiniaria 
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not under immediate discussion, but it would be the less safe 
of the two assumptions in this case. Again, if this suggested 
alternative scheme were adopted, it would not work out by 
means of so neat a series of graduated changes. 

After studying the question, therefore, from many points 
of view and for a considerable time, I have not accepted any 
of the alternative possibilities, but have concluded that the 
scheme described in detail above is the most natural and 
probable. But even if the explanation is not accepted, the 
classification of the group into nine clearly-defined families 
will remain unaffected. Of course, if it should be considered 
that the nine families evolved separately from different ances¬ 
tors a different explanation would have to be found. But 
that seems highly improbable, and since the various forms 
grow very easily out of one another (or rather out of one 
another's once-existent relatives), running back to an early 
Halcampa-like form wdth acontia, there seems no reason 
why in this case the mesogloeal sphincter should not denote 
common origin. 

Before leaving the question of evolution, I should like to 
indicate the position in my scheme of Flosmaris (see 
pp. 441 and 484) and of any new anemones which may be dis¬ 
covered, representing other combinations than those here 
dealt with {see p. 485). 

It is quite possible thnt Flosmaris might be evolved in 
either of two ways : it might be derived direct from a Phellia- 
like ancestor by increase in the number of macrocnemes, or it 
might be derived, as I suppose others to have been, from an 
Eosagartia-like form via an ancestor, hitherto unrecorded, 
in which the number of macrocnemes had increased instead 
of remaining six pairs only, but which had retained cinclides 
as well as acontia. The loss of the cinclides and development 
of a different body-wall would lead thence to Flosmaris. I 
do not wish at present to definitely prefer one of these alter¬ 
natives until other forms are known. The first one seems the 
more obvious, but I think the other one is equally tenable, 
and if the intermediate ancestor mentioned were discovered— 
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it would represent one of the possible combinations—it might 
prove preferable. Although Flosmaris is externally like 
Pliellia by possessing a scapus and capitulum, I do not 
think this necessarily means that P belli a is its ancestor; 
parallel developments are sometimes striking in anemones, 
and other forms have scapus and capitulum which could not 
be connected with Phellia. 

I will not make any definite suggestions with regard to 
the evolution of the other possible combinations referred to 
on p. 485, which may come to hand, until they do so; but I 
may say that I have worked out the evolutionary scheme and 
the tree on p. 504 in such a way that new forms can be filled 
in without much difficulty. 

Vlll. XoTES ox Exceptional Genera. 

There are a few genera presenting characteristics which 
make them exceptional in one or more respects from the 
general tendencies of the group as outlined in the foregoing, 
evolutionary history. The existence of exceptions in no way 
disproves the general rule. In dealing with livings forms it is 
impossible to divide everything up into absolutely water-tight 
compartments on a mechanical basis. 'The exceptions cited 
may be understood as either forms in which retrogression has 
taken place in correlation with mode of life, or in other cases 
as forms which have retained one or two primitive charac¬ 
teristics whilst losing others. 

(1) Forms with no Sphincter. 

The genera possessing acontia but no mesogloeal sphincter 
are Diadiimene, Phytocoetes, Pelocoetes, Halcam- 
pactis, Bartholomea and Aiptasiomorpha. It will be 
noticed that all these forms occur in the three families which, 
according to my interpretation, are the most primitive of those 
here dealt with—i.e. the Diadumenidm, Metridiida? and 
Phelliida). After this the mesoglojal sphincter becomes fixed. 

Diadumene, Phytocoetes, and Pelocoetes (PI. 22, figs. 
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12_, 13; Text-fig. 28).—These three forms live together with 
Mena in brackish water in India. A study of the excellent 
account of them given by Annandale (4; 5) will remove all 
doubt as to their being related to each other and derived from 
a common ancestor. Mena has the mesogloeal sphincter 
weakly developed; the other three agree in all other funda¬ 
mental respects with it; and could on no account be separated 
from it, except of course generically; the generic differences 
being' very marked. They may never have acquired the 
sphincter; but I think perhaps it is more likely that they 
have lost it. Except Diadumene, they are burrowing and 
spong'e- and alga-inhabiting forms with long bodies, and 
the retention by all of them, even Diadumene, of strong 
retractors usually circumscribed does away with the need for 
a strong sphincter. The adaptation to life in brackish water, 
with a return very often to burrowing, might easily account 
for a retrogression or secondary simplification involving loss 
of the sphincter, or a checking of its development (it is 
hardly efficient even vdiere present) and a general return to 
a fairly primitive condition. 

Halcampactis.—This again is a form with strong re¬ 
tractors which may have lost or never acquired the sphincter. 
We are not even perfectly certain that it does not possess a 
very weak one. Farquhar states that it has no ^^well-defined 
circular muscle, but, as Bourne has suggested ( 10 , p. 67), a 
very small one may be present. In any case it agrees with 
some of the Phelliida^ in all other important respects, and one 
cannot doubt, on the evidence of the sum of the characters, 
that it is related to them. It is nearer Phel 1 ia than Hal- 
campa, because it has acontia and no cinclides, whereas 
Hal cam pa has cinclides and no acontia. 

Aiptasiomorpha and Bartholomea.—A number of 
species have been described under the names Aiptasia and 
Aiptasioides, on the assumption that the type-species of 
Aiptasia (A. con chi) was devoid of a sphincter. The dis¬ 
covery of a weak mesogloeal sphincter (see p. 438) in A. c one hi, 
necessitates a certain readjustment of names, which will be 


510 


T. A. STEPHENSON. 


dealt with later on (p. 531). As a result there are now four 
genera—Aiptasia and Heteractis, in which a weak meso- 
gloeal sphincter is present, and Aiptasiomorpha and 
Bartholomea, in which it is absent. The former genera 
contain couchi^ prima and pallida^ the latter tagetes, 
annul at a and others. I take it that no one would suggest 
that couchi, prima, etc., are not closely related to tagetes, 
etc.; in all important features save the sphincter the two sets 
resemble one another. The mesogloeal sphincter is very weak 
in those which have it, but they provide a link between those 
without it and those in which it is strong. It looks as if 
tagetes, etc., had lost a muscle which was getting weak in 
couchi, etc. (or else as if the sphincter-development had been 
retarded while other organs evolved). The lax habit of A. 
couchi and its long non-retractile tentacles must be connected 
in some way with its mode of life, and would naturally be con¬ 
ducive to degeneration of the musculature. If A. mutabilis 
has, indeed, as stated by Simon, a diffuse endodermal sphincter, 
it must have been secondarily acquired to replace the lost 
mesogloeal one in connection with some new need for 
additional musculature (see, however, p._4G7). 

In consideration of the details collected here, it may be 
fairly claimed that all the forms enumerated as possessing 
acontia but no mesogloeal sphincter are quite clearly related 
to other acontiated forms, but have lost the sphincter (or more 
improbably never acquired it) in correlation with mode of life 
or something similar. I venture to suggest even that it is 
not impossible that in some of these forms, at any rate, there 
is in fact a very weak mesogloeal sphincter. Very feeble 
sphincters are easily overlooked and require good material 
for their detection. 

(2) Forms Retaining Certain Primitive Characters. 

I do not suggest that enough is known about the habits of 
the animals that will be mentioned to fully account for the 
structural correlations which make them exceptional to the 
general tendencies outlined in my evolutionary scheme. But 


ON THE CLASSIFICATION OF ACTINIARIA. 


511 


a detailed study of their life and conditions might well reveal 
an adequate reason in each case. 

Paraphellia and Isoparactis (Text-figs. 29, 30) have 
retained circumscribed retractors on the primary mesenteries 
(not on the others)—a characteristic which their relatives have 
lost. Paraphellia generally lives on a sandy bottom, and 
it may need the powerful retractors to help the sphincter to 
withdraw the tentacular crown very suddenly to avoid its 
being bitten off by hunting fish in search of such things as 
molluscs emerging foot-foremost from the .sand. This or some 
similar reason would account for retention or re-development 
of the circumscribed nmscles. Isoparactis lives under stones 
and in dark places. Another anemone which has to some 
extent retained circumscription of reti'actors is Horniosoma,. 
an Antarctic form, the life conditions of which I do not know. 
The reti^actors in this ca.se are less powerful and definitely 
circumscribed than in the other two. 

Stomphia,Isoparactis, Paranthus, et c.—The tendency 
towards the formation of a thick or cartilaginous or cuticled 
bod^^-wall is not universal though general, and sometimes a 
thin or comparatively thin one persists. Stomphia and 
Isoparactis, whilst possessing a firm and well-developed 
mesoglcea, vary from moderately thick to quite thin walls. 
Paranthus is another case in point. Paranthus and 
Isoparactis are shore forms; Stomphia lives in moderate 
depths. It is natural, of course, to expect thickening of the 
wall to be best developed in deep-water forms, which is 
actually the case, but even here Ophiodiscus is not really 
thick-walled. The exact thickness varies of course according 
to how much the body is distended with water, but probably 
the thickest walls cannot be much altered. 

Gonads.—Although the general tendency seems to be 
towards sterility of the primary mesenteries, a number of 
forms still produce gonads on the primaries as well as some 
of the others right to the end of the series. Hdiese forms aro 
some Aiptasids, Isoparactis, Paranthus in some cases, 
the true Sagartiidaj (Sagartia, Cere us and Artemi- 
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dactis); aud some of the Paractid genera. The Aiptasids 
and Sagartids are still not so far removed as many forms 
from the original state of the group, and we can understand 
the retention in such cases. I can offer no explanation of 
it in the Paractid case. Isoparactis and Paranthus are 
curious forms, exceptional in most things. Further reference 
will be made to them in enumerating the genera. 

IX. Discussion op Generic Characters. 

(1) Form of Base.—When a pedal disc is present it may 
vary considerably in one and the same species, as regards its 
form, according to environment, and is therefore not valuable 
for a specific or generic character unless in any given case it 
exhibits certain characteristics invariably. Yerrill states 
quite clearly, for instance (93), that in Acti nos tola cal¬ 
losa, Hormathia longicornis and H. nodosa the base 
takes the form of a hollow mud-clasping cup when the 
animal is living in a muddy situation, but that when it is 
living on a hard, stony bottom the base takes the form of a 
flat attachment-surface. In the genus Actinoscyphia the 
base may form a mud-cup, or it may be adherent or clasp 
the spine of some animal and so become long and slit-like. 
In Actinauge richardi stages are found from a broad, 
flat adhesive disc to a deep cup-like hollow with only a small 
circular opening, according to habitat. It is probable also 
that anemones which live habitually on such supports as 
Gorgonians and have one axis longer than the other would 
be normal in shape if they grew up under more ordinary 
conditions, and this one feature is not enough to differentiate 
them generically from ordinary forms if they agree in all the 
more important respects. 

(2) Body-wall.—Presence or absence of definite verrucm 
or acrorhagi and similar structures are obviously useful generic 
characters. Presence or absence of a cuticle on the scapus 
may also be valuable. With regard to the presence or absence 
of capitular ridges in some forms, it would seem Avise to 
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discard the use of this character as a generic one. In 
Hormathia digitata the capitulum may be smooth 
(Haddon's specimens) or definitely ridged (many of Carlgren's 
specimens). In two specimens of this species which I have 
examined one had the ridges much better developed than the 
other. I have already shown (80) how much these ridges 
vary in Actinauge richardi, in which they may be nearly 
absent or very prominent. When present they are more or 
less regularly arranged in some Hormathias, but in Chon- 
drodactis duplicata have no definite arrangement, and 
their presence in this latter case cannot separate C. dupli¬ 
cata from other species of Chondrodactis without definite 
ridges, because in other ways the relationship is so clear. 
In Cymbactis gossei there are capitular ridges^Mvhich 
are quite prominent but without regularity; in this case the 
only recorded specimen was strongly contracted, with the 
upper part of the body introverted, and the ridges seemed 
to me to be due to the contraction of the thick wall, and 
would probably disappear on expansion. The species seems 
to be clearly a Cymbactis in spite of them. Considering 
the general variability of these ridges, even within one and 
the same species, it would seem best to discard this some¬ 
what trivial character as a sole mark of difference between 
two genera. 

The actual thickness of the body-wall itself is another 
debatable point. It has seemed a rather useful character 
sometimes and has actually been used. But recently I have 
come across cases in which it is difficult to decide whether 
such-and-such a species should be classed as thick-walled 
or thin-walled.*^ For instance, some specimens I have of 
Stomp hi a churchim have a (juite moderately tongli and 
thick wall for the size of the animal, but I would not call 
them exactly thick-walled or tliin-walled.^^ Carlgren\s 
figure of Stomphia (Taf, i, fig. 11, 1893) shows quite a 
thin-walled specimen, so it is evidentl}^ variable. Then when 
I was studying S. churchia) its whole organisation reminded 
me vei-y strongly of a form I had previously described as 
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Cymbactis selaginella (79^ p. 36), both as regards 
arrangement' and appearance of tentacles and mesenteries 
and as regards detail, so that I have no hesitation in saying 
that both ought to be included in one genus. But C . selagi¬ 
nella may be called definitely thick-walled,^^ though not 
necessarily so, and evidently here the genus cannot be 
characterised one way or the other since it must also include 
S. churchia3. In Chondrodactis, again, one finds grades 
of thickness, from moderately thin in part in C. pule hr a to 
very thick in some specimens of C. dnplicata. In Acti- 
nauge richardi different shades are found. Some speci¬ 
mens have a very thick, firm mesogloea, quite remarkably 
solid for the size of the animal, while in others it varies in 
thickness, till in cases where the body has been distended 
with water the wall is so very thin that it is semi-transparent 
and the mesenterial insertions show through it. Since this 
character is liable to vary and one cannot draw a line between 
thin-walled and thick-walled forms, it would probably 
be the best to discard it also, in most cases, as a sole difference 
between one genus and another. 

(3) Tentacles.—The shape of these organs when they 
are simple is hardly a useful character for defining genera, 
because it varies very greatly from time to time in one and 
the same living individual, and within the limits of one 
species. The form of the tentacles in a preserved specimen 
will depend chiefly on the ‘circumstances of the animaTs 
death. I have, for instance, two specimens of Phy toe cotes 
gangeticus preserved in one tube; one of them has the 
tentacles contracted—short, and comparatively stout and 
stiff; in the other they are expanded, and are very long and 
slender and quite flabby. 

One character has struck me during the course of my work 
as being a distinctly valid one for the separation of genera. 
In Actinoscyphia, Chondrodactis and Polysiphonia, 
for instance (three genera not closely related to one another)— 
genera containing large, sometimes very large, species—there 
are never more than two cycles of tentacles, although the 
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mesenteries are arranged in several cycles in the usual way. 
It may be urged that the exact number of cycles of tentacles 
is not much to go by^ and in many cases it is not. But in the 
cases referred to there is a wide oral disc, and the tentacles 
are all placed in two alternating cycles at the very edge of 
it, as a rule all of them more or less communicating with 
the margin of the body by means of their basal swellings, the 
outer ones only being more definitely marginal than the 


Text-fig. 26 . 




A. Portion of oral disc and tentacles of Catadiomene atro- 
stoma (diagrammatic), b. Portion of oral disc and tentacles of 
Actiiioscypliia saginata (diagrammatic), o.d. Oral disc. 

X umbers indicate tentacle-cycles. 

inner. The appearance is quite different from the usual 
cycle-arrangement, and there is no marked diversity in size 
between the outer and inner tentacles. I have attempted to 
bring out this difference in Text-fig. 2(3. A represents part 
of the disc and tentacles of Catadiomene atrostoma (dia¬ 
grammatic), showing the ordinary arrangement in several 
cycles—five and part of a sixth in this case. B shows part 
of disc and tentacles of Actiiioscypliia saginata (dia¬ 
grammatic), with the two alternating cycles only. In A the 
sixth cycle tentacles are black, the fifth cycle white, the 
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others grey. In anemones attaining so large a size as many of 
these, it is quite unusual for the tentacles to constitute only 
two marginal cycles, while the mesenteries at the same time 
arrange themselves in several cycles in the usual way. It 
probably indicates an unusual mode of appearauce of the 
tentacles, and should form the basis of a clear generic 
character. Of course there will be a stage in the life of any 
young anemone when only two cycles of tentacles are present, 

but I am speaking of adult forms, 
the majority of which attain 
several cycles. 

There are some forms in which 
some or all of the tentacles bear, 
on their outer sides at the base, 
solid thickenings or swellings of 
the mesogloeaof theiraboral walls. 
Text-fig. 27 shows a transverse 
section through the base of one 
of these tentacles. Here the 
swelling is much less conspicuous 
than is often the case. The 
presence or absence of such 
swellings provides a very simple 
and useful generic distinction, 
stoma, hm. Longitxidinal since it appears to be stable. 

mus^ilature. ec. Ectoderm. Forms which possess the swellings, 

en. Eudoderm. m. Meso- f 

gloea. and forms without them, ma}', it 

is true, be very closely related 
in other respects, and even when the swellings are present they 
may be variable in development, so that in one and the same 
species they may be very large and conspicuous in one indi¬ 
vidual, and so small as to be hard to detect at all in another. 
But they may be detected with care even at theirweakest, and 
it is their presence, not their size, that constitutes the generic 
character. 

Another interesting development is shown by the tentacles 
of certain relatives of Aiptasia—Heteractis and Bartlio- 


Text-fig. 27 . 



Transverse section of tentacle 
of Catadiomene atro- 


ON THE CLASSIFICATION OF ACTINIARIA. 


517 


loraea (see pp. 531-2). In these genera the tentacles develop 
curious thickenings^ raised above the general surface of the 
tentacle^ and which may take the form of spherical tubercles 
or of incomplete annuli or spiral bands. These are perfectly 
definite structures^ differing histologically from the rest of 
the tentacle chiefly in that they are batteries of iiematocysts; 
the ectodermal musculature of the tentacles may also be 
reduced in them. As far as I can glean from the accounts I 
have of these species^ the presence of the bands on a portion 
of the tentacle (B. peruviana) or over a greater part of 
its extent is a constant character. It seems to be quite as 
worthy of generic rank as the presence of basal mesoglceal 
swellings^ and is a very convenient and easily made-out 
feature. The genera with and without these curious tentacles 
are certainly nearly related^ but for distinguishing genera one 
does not need many differences. If it should be shown that 
the presence of the thickenings is variable and that they are 
absent in certain individuals that might alter the matter, but 
even then I am not sure that the potentiality for producing 
them in one species and the inability to do so in another 
would not be a sound generic distinction. 

(4) Mesenteries.—The distribution of gonads on the 
mesenteries is of general use in a broad sense as indicating 
evolutionary tendencies within the whole group, and in 
some families either one method or another is adopted 
throughout. But some of the higher families are variable in 
this respect. 

In the families Diadumenida?, Phelliida3 and Marsnpiferidm, 
where there is a division of the mesenteries into macrocnemcs 
and microcnemes, the distribution of gonads of course follows 
and forms part of this distinction, the gonads being borne by 
the macrocnemes except in exceptional individuals. 

In the families where there is no such division into macro- 
and microcnemes there are two in which one rule is universal. 
In the Chondractiniidm the primary mesenteries are sterile, 
and in the Sagartiida3 (sens, s trict.) most or all of them 
are fertile, as well as others. But in the remaining families 
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the rule is different for different genera. In most cases 
all the species in a genus adopt exclusively one condition 
or the other—i.e. either they all have sterile primaries, 
or they all have them fertile. But there are a few cases 
of variation even within one genus or species, and it does not 
seem wise to separate two species from each other on the 
sole ground that one has fertile and the other sterile primaries, 
although it is very useful to mention the facts of the case in 
a definition. Miss MacGuire (66) records two specimens of 
Paranthus chromatoderus, one of which had fertile and 
the other sterile primaries, some of the other mesenteries, in 
the second case, being fertile; in the first case some secondaries 
were fertile as well as the primaries. In Bolocera, a genus 
outside the immediate scope of this paper, some species 
have fertile and some sterile primaries, and in B. longi- 
cornis it seems as if different individuals might have fertile 
or sterile primaries. In any case, of course some of the non- 
primaries are fertile in these Boloceras. 

(5) Musculature.—A good character for distinguishing 
ofenera from one another is the form of the retractor muscles 
of the mesenteries. Of course in some families they are all of 
one type, but in cases where they vary the distinction is a 
useful one. Paraphellia is easily distinguished from Lepto- 
teichns and Hormathia, for instance, by having among 
other things circumscribed retractors on its primary mesen¬ 
teries, while they have diffuse ones. Isoparactis, again, is 
clearly marked off from Paranthus by its circumscribed 
retractors. ^Fhere are some genera, it is true, in which, 
although more or less diffuse retractors are the rule, there is 
a tendency towards circumscription in some species. This 
applies to Sagartia and Aiptasiomorpha and Bartho- 
lomea, and it is interesting to note that these are, according 
to the evolutionary idea developed above, survivors of some 
of the very forms in which the transition from circumscribed 
to diffuse retractors would l)e taking place, or would have 
been actually accomplished in most cases, Aiptasiomorpha 
being one survivor of the earliest forms to lose the macro- 
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cneme and mierocneme distinction, and Sagartia one 
survivor of the first set of forms to attain nninerous pei*fect 
mesenteries. 

The character of the individual muscle-processes of the 
retractors is certainly not usually of generic value, though it 
appears to be capable of distinguishing species from one 
another in some eases. 

It is a clear and simple distinction to place in separate 
genera forms which have the longitudinal tentacular muscula¬ 
ture ectodermal and others which have it embedded in the 
mesogloea. This seems to be a natural and stable distinction. 
There are a few cases iu which tlie inuscnlatnre is meso- 
ectodermal, and these must be judged according to the 
recpiirements of the individual case. 

With regard to the sphincter, it avoids confusion ami is a 
natural arrangement to place forms with no sphincter in 
different genera from those with a weak mesogloeal one. If 
the sphincter is endodermal, its diffnseness or circiimseri])tion 
often form simple generic features, but if it is inesogkeal its 
form seems to vary too much to be of use in classification. 

(6) Summary.—It has been attempted to show that the 
exact form of the pedal disc, the presence or absence c»f 
capitular ridges, the thickness of the body-wall, and the form 
of the tentacles apart from actual structural differentiation of 
])arts of them, are characters which it would be ])rofitable to 
discai-d as sole generic distinctions; that the distribution of 
gonads is not invariably a reliable generic character; and that 
presence or absence of definite verrucic and acroi-hagi, and of 
a cuticle in some cases, the presence or absence of basal 
swellings or other tentacular specialisation^, the Iimitati(.-n of 
the cycles of tentacles to two only (at the same time a^ the 
mesenteries are normally arranged in several cycles) in some 
forms, the form of the retractor muscles in most case^, the 
position of the longitudinal tentacular mu'^culatnre (whetluu* 
ectodermal and mesogloeal), and the pro'^ence or absence of 
the mesogloeal sphincter, are more valuable characters which 
may usually be emphasised in di'<tinguishing genera. I have 
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shown before (79^ p. 4) that the length of the body in pro¬ 
portion to its height may be a valueless character in certain 
cases^ although some aspects of the form of the body are 
permissible characters for differentiation. This does not, of 
course, survey the field of generic characters at all completely, 
but it provides a basis for the re-defining of the genera 
especially dealt with in this paper. Individual cases have, of 
course, their own needs, which may except them from some 
fairly general principle. It should of course be understood 
that in suggesting that certain generic characters should be 
allowed to lapse, I am not intending omission of any mention 
of them, but merely that any one of them should not be 
made ground for separating two given species, otherwise 
similar, into different genera. 

X. Dkfinitions of the New and Revised Families and of 
THE Genera Contained in them. 

Family 1. DIADUMENID^, n. fam. 

Metrtbtin^ as used by Annandale, 1915, pro parte. 

Actiniina. Pedal disc may be well developed or so 
reduced as practically to form a physa. Body-wall delicate, 
without cuticle, pierced by cinclides. Tentacles simple, their 
longitudinal musculature ectodermal. Oral disc simple or 
branched. Mesenteries divided into macrocnemes and micro- 
cneines, but in one genus the division not sharply marked and 
may be practically lost in some individuals. Six pairs of 
macrocnemes which bear well-developed and usually circum¬ 
scribed retractors and (with some exceptions in some 
individuals) gonads and filaments. A variable number of 
microcneines which are more or less rudimentary according 
to genus; they are typically rudimentary, but in one species 
some of them may, exceptionally, bear gonad and filament, 
and in another some of them may attain considerable develop¬ 
ment • but even at the best some of them are rudimentary. 
Acontia present. Sphincter absent or weak mesogloeal, but 
relationship of forms without it to forms with it quite clear. 
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Genera : Diadumexe. Peloccetes, Phytoccetes, AIexa. 
Diadumene, n. nom. (see also p. 457). 

Metridium as used by Annandale (1907, p. 47, and 1915, p. 76) 
for M. SCHILLERIAXUM. 

NOT Metridium, Oken. 

Diadumenidae with broad, well-developed base. Column usually with 
vertically-arranged rows of suckers. Cinclides scattered. A convex 
ring-like collar present round upper part of column in expansion. 
Tentacles in several cycles. Oral disc simple, retractile. Micro- 
cnemes in 3-5 cycles; in some individuals gonads may be found on 
some of them; and although some are always rudimentary, some of 
them may bear filament and longitudinal muscle. No mesogloeal 
sphincter. Retractors of macrocnemes may tend to be diffuse. 

Species: D. schilleriana, Stoliczka (Sagartia schilleriana, 
Stolickza, 1869, p. 28. See Annandale, 1907, p. 47, etc., and 1915, 
pp. 72-78). (See PI. 22, fig. 12.) 


The sole recorded species of the genus Diadumene was 
originally described by Stoliczka as Sagartia schilleriana. 
It has more recently been made the subject of research by 
Annandale (1907^ 1915), who has worked out in great detail 
both its anatomy and its relationships with Pelocoetes, 
Phytocoetes and Mena. He has included it, however, 
in the genus Metridium, Oken, which, though a minor 


matter, can hardly be correct, 
as typified by M. dianthu 
find the following differences. 

M. Dianthus. 

Column smooth. 

Oral disc much lobed in adult. 
Sphincter mesoglceal, well devel¬ 
oped. 

Primary mesenteries sterile. 

Radial musculature of oral disc 
sometimes partly mesoglceal. 
Mesenteries forming a graded 
series, not divided into macro¬ 
cnemes and microcnemes, their 
retmctors diffuse. Number of 
perfect mesenteries variable, 
although the six sterile primary 
pairs are often alone peiTect. 
Imperfect mesenteries, many of 
them fertile. 


If we compare Metridium, 
, with S. schilleriana we 

S. SCHILLERIAXA. 

Column usually with suckers. 

Oral disc simple in adult. 

No mesogloeal sphincter. 

Primary mesenteries fertile. 

Radial musculature of oral disc 
ectodermal. 

Mesenteries here, although not 
fully divided into macrocnemes 
and microciieme.s, tend that 
way, especially in some indi¬ 
viduals where only the priiiuii ies 
are fertile. Only the macro¬ 
cnemes perfect. Retractors 
more tending to circumscription 
than in M. dianthus. 
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These differences are not all of equal weight, but some of 
them are important, and taken together they show that the 
two forms are very different and cannot be included in the 
same genus. My case for allocating them to different families 
will be found in the earlier parts of the paper and. really 
depends more upon the relatives of schilleriana than upon 
that species itself, since it is aberrant from the general 
tendencies of its group. A new name is therefore required 
for the genus containing schilleriana, which is no more 
a Sagartia than a Metridium, and I have proposed 
Diadumene for it. This name is also a convenient one to 
work into the name of the new family to which Diadumene 
and its relatives belong. 

Peloccetes. Annandale, 1015, p. 85. (See Text-fig. *2S and PL 2*2. fig. 13.) 

DiadumenidLe with the basal disc much reduced, the aboral extremity 
capable of assuming a physa-like appearance and shape. Column 
vermiform. v.dth no collar, with suckers in the upper part arranged 
in vertical rows, and with cinclides also arranged in vertical rows in 
the upper part. The majority of the tentacles arranged in groups, 
each of which is placed on a flattened pedicel or outgrowth of the 
reduced, non-retractile oral disc. The only recorded species has 
thirty-six microcnemes. of which some are occasionally fertile, though 
as a rule they are rudimentary (Text-fig. 28). Xo mesogloeal sphincter. 

Species: P. exul. Annandale. 1907. p. 48, etc., and 1915. pp. 7*2-70, 
86. (See Text-fig. 28 and PI. 22. fig. 13.) 

Phytoc<etes, Annandale. 1915, p. 78. 

Diadumenidte with basal disc small and unmuscular. never strongly 
adhesive, the aboral extremity capable of assuming a physa-like shape 
and appearance. Column capable of considerable elongation but 
protean in form, smooth and very thin, the cinclides scattered in the 
upper part. Tentacles thread-like in full expansion, retractile. Oral 
disc simple. In the only recorded species there are usually twelve 
inicrocnemes, all of them almost vestigial. No inesogkeal sphincter. 

Species: P. <raugeticus, Annandale, 1915, pp. 72-70. 79. (See also 
1907.) 

Mena, n. gen. 

Phvtoccetes, Annandale, 1915, p. 78, pro parte. 

Differs from Phytoccetes by having a weak mesogloeal sphincter, 
and. in the only recorded species, minute papilla} on the body-wall. 

Species: M. chilkaea, Annandale, 1915. p. 82. (See also pp. 72-70.) 
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I have proposed a new genus (Mena) for the reception of 
Annandale^s Phytocoetes chilkaeus, because it avoids 
confusion in identifying to have forms with no sphincter 


Text-fig. 28. 



Transverse section of l>ody <>£ Peloca*te.s exnl. (tp. Actinopliarvnx. 
bti.\ Bo«ly-wall. m. Micrucnenie. r. R^^t)-act<^»r. 


separated from tliose with a incsogheal one; and tlie dilfer- 
ence is one of enough importance to warrant separation. 
Hal cam pa is di.stinguislied from Ha lea m ])oides, ami 
Aiptasia from Aip ta siomoi'pha; in the same way. 
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Family 2. PHELLIID^. 

PHELLiNiE, Yerrill, 1868, p. 324, 1869. j). '489. 

Phelliix^ as used by Haddon, 1898, p. 452. 

NOT Phellix^ as used by Carlgreu, 1893, p. 109, except for 
Phellia itself. 

Phelliid^, Bourne, 1918, p. 84. 

Actiuiina. Body more or less definitely divided into a 
middle part or scapus provided with cuticle which is some¬ 
times deciduous; scapns may be iiicrusted; a usually more 
delicate or extensile capitulum without cuticle, and which 
can be introverted; and a base which may be adherent or 
may resemble a pliysa. Cinelides absent. Tentacles and 
oral disc simple. Longitudinal musculature of tentacles 
usually ectodermal, sometimes ineso-ectodermal. Radial peri- 
stomial musculature may be absent. Mesenteries divided 
into macrocnemes and microcnemes. Six pairs (or rarely 
fewer and rarely a very few more than six pairs) of macro¬ 
cnemes which bear circumscribed retractors, filaments, and 
most or all of them gonads. A variable number of micro¬ 
cnemes which are more or less rudimentary; they bear no 
gonads, but some of them may bear acontia and filaments 
(usually very small ones) and vestiges of longitudinal 
musculature; their only well-developed muscles are the 
parietals. Acontia present, sometimes rudimeutary. Sphincter 
usually mesogloeal, rarely , absent, sometimes divided into a 
thicker scapar and thinner capitular portion. 

Genera; Phellia, Decaphellia, Halcampactis, and perhaps 
Tsophellia. 

Doubtful genera which may possibly find a place here are Octo- 
phellia, Andres, and Ilyactis, Andres. 

Phellia, Gosse, Ann. N.H., 3, ii, 193, and 1860, p. 134. 

Phelliidie -with Ijase of variable development; it may be distinctly 
adherent, or may be more or less inflatable and comparable to a physa, 
and may be somewhat reduced. Peristomial musculature absent or 
reduced, causing the mouth to gape (always.®). Six pairs of macro¬ 
cnemes, usually all fertile. Microcnemes variable in number. Acontia 
variable, sometimes rudimentary, Sidiincter mesogloeal, typically 
divided into a broader portion in the scapus and a narrower one in 


ON THE CLASSIFICATION OF ACTINIARIA. 


525 


the capitiilum. Longitiidiual musculature of the tentacles ectodermal, 
may be very powerful, or sometimes meso-ectodermal. Form of l)ody 
variable; may be elongate. 

Species: P. murocincta, Gosse, Ann. N.H., 3, ii, 193, and 1860, 
p. 135, is the type of the genus. Other species are numerous. 

Oecaphellia, Bourne, 1918, p. 60. 

Phelliidse ‘‘with the characters of Phellia, but the capitulum has 
no musculature except for a mesogloeal sphincter at its distal extremity, 
and there are only ten complete macromesenteries^ bearing longitudinal 
retractor muscles.” 

Species; D. psammomitra, Bourne, 1918, p. 60. 

Halcampactis, Farquhar, 1898. p. 530. 

Phelliidse with a rounded aboral extremity or physa. Six pairs of 
macrocnemes, and in the only anatomically descril}ed species six pairs 
of microcnemes. Body-wall provided with minute suckers; cuticle 
deciduous. No sharply-defined sphincter. 

Species: H. mirabilis, Farquhar, 1898, p. 530, H. duljia, 
Stuckey, 1909, p. 387. 

IsoPHELLiA, Carlgren, 1900, p. 72. (See p. 487.) 

.^Phelliidse. Basal disc not sharply marked off. Scapus long, with 
numerous small papillse to which sand-grains are attached. Capitulum 
smaller, without papillse, smooth. Tentacles simple, in several cycles 
in the adult, their longitudinal musculature ectodermal. The most 
proximal part of the mesogloeal sphincter sometimes separated from 
the remaining part. Macrocnemes of the first cycle as usual, six pairs, 
with gonads and strong retractors. Half the mesenteries (three couples) 
of the second cycle may also be macrocnemes like the primary 
mesenteries; the rest of the second cycle then imperfect and with 
weak or no distinct retractors. Third cycle consists of microcnemes. 
Probably more microcnemes present in distal part of body. Gonads 
found on those of the second-cycle mesenteries which are macro- 
cuemes, and on at least one of the weaker secoiid-cycle mesenteries. 

Species; I. sabulosa, Carlgren, 1900, p. 72. (See p, 487.) 

For a discussion of the systematic jDositioii of tliis genus 
see p. 487. 

Family 3. MARSUPIFERIDiE, n. fam. 

Paractidje as used by Carlgren, 1901 and 1902, pro parte. 

Actiniina. Pedal disc of variable extent. Column divided 
I Macrocnemes. 
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into a cuticled or encrusted scapus and a naked capitulum. 
Xo cinclides. Tentacles simple^ their longitudinal muscula¬ 
ture ectodermal. Oral disc simple. Mesenteries divided into 
macrocnemes and microcnemes. Six pairs of macrocnemes 
with powerful retractors, gonads and filaments. The micro¬ 
cnemes may be broad, but are devoid of gonads, filaments 
and definite retractors. Xo acontia. Sphincter mesogloeal, 
double or single. Brood-pouches may develop in connection 
with the microcnemes of the female. 

Genera: Marsupifer, Phelliomorpha. 

It is not impossible that the doubtful genera Phelliopsis, Yenill. 
and Cactosoina, Dan., may find a place here. 

Marsvpifer, Carlgien, 1901. 

Alariiipiferidie with definite base. Column smooth but for the 
cuticle of the scapus. capitulum naked and introvertible. Six pairs 
of maci-ocnemes, few microcnemes. Sphincter well developed, double. 
Pemale. in the only i-ecorded species, with six brood-pouches developed 
in connection with the microcnemes. 

Species: AI. valdiviae, Carlgren, 1901. 

Phelliomorpha, Carlgren. 1902. 

Phellia as used by Dauielssen, 1SS7, x>ro parte. 

IsoPHELLiA. Carlgren. 19u0, p. o2. pro parte. 

Alarsupiferidse with base which may not be broad. Scapus with 
papillae attaching .sand-grains. Six pairs of macrocnemes and a few 
microcnemes. Sphincter very weak, single, lying just at the bases of 
the tentacles. 

Species: P. crass a, Dauielssen. (See Carlgren, 1902.) 

Family 1. AIETRIDIID.E. 

A1etridin.e. Carlgren, 1S93, p. 101. 

Aciiniina. Definite base, which may be broad or may be 
small and weakly adherent. Body-wall delicate or fairly firm, 
but with no cuticle; pierced b}^ cinclides. Tentacles simple 
or with curious spherical or ring-like or s])iral protuberances 
either near the tip or spread over the whole tentacle ; but 
without aboreal ba.sal thickenings of the inesogloea. Longi¬ 
tudinal musculature of tentacles ectodermal or meso-ecto- 
dermal. Oral disc simple, undulate, or lobed. Alesenteries 
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NOT divided into macrocnemes and microcnemes. Xumber 
of perfect mesenteries typically six pairs only, but sometimes 
a few more perfect mesenteries are present in certain indivi¬ 
duals of a species j or the typical number for a species mav 
be eight pairs. Retractor muscles diffuse or with a tendency 
to circumscription. Perfect mesenteries fertile or sterile,, 
usually the latter. Acontia present. Sphincter niesogloeal, 
strong or weak, sometimes absent; perhaps even weak 
endodermal in one case, those forms in which it is absent 
being clearly related to those which have it. 

Genera: Metridium, Calliactis, Adamsia, Aiptasia, Aiptasio- 

MORPHA, HeTERACTIS, BARTHOLOMEA. 

Another genus which may possibly come here is Stelidiactis, 
Dan. 

Metridium, Oken, 1816. 

Actinoloba, Blainville, 1830. 

Metridiidae with welhdeveloped ba.se. Body-wall smooth, with a 
very distinct circular collar round the upper part, in expansion; it is 
less evident in the young than in the adult. Cinclides scattered in the 
delicate wall below the region of the sphincter. Oral disc circular in 
the young, but deeply aud conspicuously lobed in the adult. 1 rearing 
many simple tentacles; its radial musculature may be ectodermal or 
paiTly mesogloeal, though the longitudinal musculature of the tentacles 
is ectodermal. Pei*fect meseutenes vei*y variable in number and often 
irregular in development. In the majority' of individuals the number 
of peiTect pairs is between six and eleven, and of these individuals 
a considerable number have the standard six pairs alone perfect. Alore 
rarely there are fewer than six pairs perfect, and still less often are 
more than eleven pairs perfect. This irregularity is probably connected 
with the fact that asexual reproduction, especially by means of basal 
fragmentation, is of frequent occurrence. The six primary pairs of 
mesentenes are stenle. Sphincter well developed. mesogla?al, simple. 
Retractors diffuse, sometimes shorf and broad in section. 

Species: The genotype is M. dianthus, EllLs. 176'^, p. T28. (See 
also Carlgren, 1893, p. 102, Torrey. 1898and 19ii2. McMumch. 1901. etc.) 

The above definition of Metridin in may perhaps prove to 
be too narrow and exclusive, but for tlie present I liave drawn 
it up chiefly with regard to the typc-speeics . dianthus, 
of which M. marginat um and M . f inibria t u in are prul>ably 
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synonyms (see McMurrich, 1901). Whether it will need 
modification when more is known of other species remains to 
be seen, but no forms in which the adult has a non-lobed disc 
or no collar should be included in it. Anyone who has seen 
M. di an thus alive and healthy cannot have failed to note 
these two striking characters. Even in the young one begins 
to see the collar and the plumy character of the tentacles. 
If it should be found that there are other species like Metri- 
dium but in which the disc in the adult remains entire, 
a new genus will be required for them. It is possible that 
M. p a r V u 1 u m, McMurrich, 1904, and i\I. c a n u m, Stuckey, 
1913, are such forms, or, on the other hand, they may be 
young forms. For discussion of M. schillerianum, 
Stoliczka, which is not really a Metridium, see p. 521. 

Oalliactis, Yerrill, 1869, p. 481. 

Sagartia as used by Gosse, 1860, pro parte. (S. parasitica.) 

Adamsta as used by M. Edw.. 1857, pro parte, by Andres, 1883, 
p, 366, pro parte. 

Metridiidfe with well-develoj^ed base. Column more or less cylin¬ 
drical, not distorted; its wall may be firm or rather thick, and in some 
cases may form a kind of membranous investment, which is often 
shed, over part of the column. Cinclides in one or more horizontal 
rows near base of column; they may or may not be mounted on small 
tubercles. No collar. Margin tentaculate. Sometimes the oral and 
pedal discs are expanded beyond the column; the former is not lobed 
but may be somewhat undulate; its radial musculature may be partly 
mesoglceal. Tentacles simple, in more than two cycles^ in the adult, 
their longitudinal musculature ectodermal or meso-ectoderraal. Six 
pairs of perfect mesenteries which are sterile. Retractors diffuse. 
The species usually live on a shell inhabited by a hermit crab, but not 
invariably. Sphincter mesoglceal. 

Species: Genotype, C. decorata, Drayton in Dana, 1849. 

Others are C. variegata, Yerrill, 1869, p. 481. 

C. tricolor, Lesueur, 1817, p. 171 (= C. bicolor, Les., 1817, p. 171 
= C. egletes, D. A M., 1866, p. 134. See also McMurrich, 1898.) 

‘ It should be understood that when “ tentacles in more than two 
cycles” appears in a definition, it does not exclude from the genus 
any species which may never attain more than tAvo cycles because of 
extreme smallness when adult, and does not refer to young specimens. 
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C. fiisca, Q. cl' G. (fusco-rubra, Q, d G., 1833, p. 145, fusca, 
M. Edw., 1857, p. 281). 

C. polypus, ForskSl, 1775, p. 102. (See Hertwig, 1882, p. 74, and 
Carlgren, 1900.) 

C. miriam, H. & S., 1893, p. 130, Haddon, 1898, p. 457. 

C. reticulata, Stephenson, 1918, a, p. 53. 

C. parasitica, Oonch, 1838, p. 80. (See Gosse, 1860, p. 112; 
Hertwig, 1879; Fanrot, several papers.) (? = C. rondeletii, B. Ch., 
1828, p. 72.) 

C. kroyeri, Dan., 1887. is a synonym of Allantactis parasitica. 

The British representative of this genus is C. parasitica^ 
Couch (= Sagartia parasitica, Conch). There can be 
no doubt that this form really is a Calliactis and not a 
Sagartia. It differs from Sagartia as represented by 
the type-species S. miniata^ venusta, etc._, by having— 

(i) the cinclides confined to a region a little above the 
base; 

(ii) only six pairs of perfect mesenteries instead of a 

larger number; 

(iii) the primary mesenteries sterile instead of fertile. 

Apart from this there is a great difference in details and in 

habit between C. parasitica and the typical Sagartias, as 
I can testify from personal experience; and the habitat again 
(on a shell inhabited by a hermit crab); although not exactly 
a generic character, is a feature often found in Calliactis. 

Adamsia, Forbes, 1840, p. 181. 

Metrididiidse with the body much distorted in the adult so as to 
form a wi-ap round a shell inhabited by a hermit crab. The basal 
disc is greatly extended and secretes a cuticle, formed of solidified 
mucus, which may extend beyond the mouth of the shell, when the 
latter becomes too small for the anemone, so as to form not only a 
support for the anemone but also a house for the crab. Cinclides 
towards the basal margin of the smooth body; they nia}’ be mounted 
on slight elevations. Oral disc not lobed. Tentacles in more than two 
cycles in the adult, simple. Sphincter mesoglceal. Development of 
mesenteries may be in-egular and a.symmetrical. 

Species: The genotype, to which the above definition refers, is 
A. palliata, Bohadsch, 1701, p. 136. (See Gosse. I860, p. 125, and 
several papers by Faurot.) 
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Aiptasia.i Gosse, Ann. X.H., 3, i, 416. and 1860, p. lol. 

Aiptasioides, Stephenson. 1018, a, p. 51. 

Metridiidoe with definite base which may vary; it may be well 
developed; its margin may be irregular, almost ‘‘ lacerate ” ; or it may 
be quite small and weakly adherent, and able to be inflated i*ather 
like a physa. Body-forai normal but variable, and may attain a long 
trumpet-shape. Wall delicate, with the cinclides usually in a hori¬ 
zontal zone near the middle of the column. Margin tentaculate. 
Tentacles simple and smooth, usually non-retractile; may be long, in 
more than two cycles in the adult, their longitudinal muscnlatnre 
ectodermal. Oral disc simple. Six pairs of perfect mesenteries 
with diffuse retractors; they may be fertile. Sphincter veiy weak, 
mesoglceal. Ectodermal longitudinal musculature may be present in 
body-wall and actinophar^mx, at least in the uppermost part. 

Species: Genotype, A. conchi. Cocks, 1851, p. 11. (See Gosse, 
1860, p. 152, and this paper, p. 437.) 

Other species are A. pallida, Agassiz, 1849 (MS.). (See McMurrich, 
1889, Journ. Morph, and Proc. Ac. Nat. Sci. Philad.) 

A. sp., McMurrich, 1889. Proc. Acad. Nat. Sci. Philad. 

A. prima, Stephenson, 1918 (= Aiptasioides priina, Steph., 
1918, A, p. 51). 

The genus Aiptasia as here defined is more limited than 
it has sometimes been—limited^ in fact^ to the nearest rela¬ 
tives of the genotype A. couchi^ the anatomy of which is 
now definitely described on p. 437. I have excluded from it 
forms with no mesoglceal sphincter^ and also forms with 
specialised tentacles^ because although these are closely 
related to Aiptasia^ the posse.ssion by them of the two 
characters mentioned seems to necessitate generic separation 
in the case of the lack of a mesoglceal sphincter at any rate. 
The other character is mentioned again on p. 516^ and under 
Heteractis, 

Aiptasiomorpha, u, gen. 

Aiptasia as used for forms without mesoglceal sphincters and 
with smooth tentacles. 

^ It may here be noted that Bourne has suggested classing Aiptasia 
with Anemonia. But since it is now known that several Aiptasias 
and relatives have mesoglceal sphincters, I take it that this, together 
with their acontia and cinclides, show their relationships to be with 
MetridiidiP. ^ 
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MetridiidBB with definite base and normal but variable form, which 
may be like that of a lon^; trumpet or pillar, or may be short. Wall 
more or less delicate, with cinclides which are typically arranged in 
a horizontal zone near middle of column, or in horizontal rows in lower 
parts. Margin tentaculate or with a parapet. Tentacles simple and 
smooth, in more than two cycles in the adult, probably usually non- 
retractile, their longitudinal musculature ectodermal. Oral disc simple. 
Typically six pairs of pei-fect mesenteries; they may be fertile, and 
their retractors may be more or less circumscribed. Xo mesoglceal 
sphincter. 

Species: A, paxi, n. nom. (A. couchii, Pax, 1909, p. 337.) (See 
this paper, p. 439.) 

A. minima, Stephenson, 1918, a, p. 49. 

A. lei o dactyl a, Pax, 1910, p. 19S. 

A. diaphana. Rapp, 1829. 

In 1918 (79, p. 51) I instituted a genus Aiptasioides to 
receive forms resembling Aiptasia but with a mesoglceal 
sphincter, following Pax in limiting Aiptasia to forms with 
no sphincter. At that time A. couchii, the genot 3 ’pe of 
Aiptasia, had not been anatomically described from British 
specimens; but now that it has proved (see p. 438) to have a 
weak mesogloeal sphincter, the name Aiptasia must apply 
to the forms which I included in Aiptasioides as well as to 
A. couchii, and a new name is required for sphincterless 
forms. I propose Aipt asiomorpha, and confine it at present 
to forms with smooth tentacles. 

Heteractis, Mihie-Edwards. 1857. 

Aiptasia as used for A. hicida by some authors. 

Metridiidge with definite base. Cinclides in a horizoutal zone near 
middle of column. Margin tentaculate. Tentacles in probably more 
than two cycles in the adult, not fully retractile; they po,ssess on their 
surface a number of scattere<l spherical or renifonn protuberances, 
which are hollow outpushings of the wall of the tentacle, dilferiug 
histologically from the rest of the tentacle chietly in that they possess 
many neinatocysts and have reduced longitudinal musculature. Longi¬ 
tudinal musculature of tentacles ectodermal. Oral disc not lolied. 
Six pairs of perfect mesenteries. Diffuse retractors. SphimUer weak 
mesoglceal. 

Species: H. lucid a, D. A M.. l>^br. 

VOL. 64, part d.-XEW SERIES. 35 
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It has seemed best (see p. 516) to separate forms Avith 
modified from those with normal tentacles, and this involves 
the restoration of the genus Heteractis. I have defined it 
to fit H. Inc id a, as described by McMurrich, 1896, p. 182. 
There remains the difficulty that H. aurora is really the type 
of Heteractis, and if this proves to be something different 
from H. liicida the latter will need another name. Heter¬ 
actis differs from-Bart hoiom ea in that it has a mesogloeal 
sphincter. Pax describes (1910, p. 201) an anemone which 
he identifies as lucida, but it has no sphincter, and from his 
figure of a tentacle it would seem that the thickenings are 
rather different from those of McMurriclTs species. Perhaps 
Pax^s anemone is something other than lucida, and should 
be included under Bartholomea as defined below. 

Baetholomea, Duch. A: Mich., 1866. 

Aiptasia as used for A. annulata, etc. 

Metridiidse with definite base. Body-wall delicate, with cinclides 
typically in a horizontal zone near middle of column, which may be 
fairly long. Margin tentaculate. Oral disc not lobed. Tentacles in 
more than two cycles in the adult, their longitudinal musculature ecto¬ 
dermal ; they may be long and are not fully retractile. The tentacles 
have spiral or incompletely anniilar raised bands on their surface, which 
are of the nature of batteries of neinatocysts; these bands may occur 
throughout the extent of the tentacle, or near the ti]) only. Perfect 
mesenteries, six, seven, or eight j^airs. Retractors diffuse, sometimes 
rather restricted. Primary mesenteries usually sterile. Xo mesogloeal 
sphincter. 

Species: Genotype, B. annulata, Lesueur. 1817, p. 172. (See also 
McMurrich, ISSh. Journ. Morph., and Pax, IhlO, p. 2l)6.) 

B. peruviana, Pax, 1912, p. D. IS, 

B. tagetes, D. X M., 1866, p. 133. (See McMurrich, 1889, Journ. 
Morph., and Pax, 1910, p. 203.) 

lu separating from Aiptasia forms with specialised ten¬ 
tacles (see p. 516), it has been necessary to revive two old 
genera—Heteractis for forms with a mesogloeal sphincter 
and Bartlioloinea for those with no sphincter. The genus 
r^artholomea was established in 1866 and included B. 
sol if era (= annulata) and B. tagetes. As these are the 
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tAvo species with which we are mainly concerned at the 
moment Bartholomea is evidently the right name for them, 
I have put a query before the name of B. tagetes because I 
am not sure whether it belong’s here or in Aiptasioinorpha. 
McMurrich describes the tentacles as smooth^ but Pax states 
that the thickenings are present but inconspicuous and flat. 


Family 5. CHOXDRACTIXIID^.' 

Choxdractinix.e, Haddon, 1889, p. 304. 

Chondractinitx^. Haddou. 1898. p. 458. 

Phellix^ as used by Carlgreu, 1893, p. 109, except Phellta. 

XOT Phellix^, Yerrill, 1868. 

Actiniina. Definite base, which may be flat and adherent, 
or may clasp a cylindrical object or form a mud-enclosing 
cup ; more than one of these types may occur in one and the 
same species. Body-wall variable, frequently tough and 
cartilaginous and sometimes A^ery thick; may be uninter¬ 
rupted or may be di^dded into two regions—a main lower 
scapus and a submarginal capitulum. These regions may 
both be smooth ; the loAver may be encrusted AAutli snnd, or 
the scapus may develop a smaller or larger number of 
prominent or insignificant tubercles and may also possess 
cuticle; the capitulum may bear ridges or crests Avhich may 
break up into tubercles, but it is almost ahvays free from 
cuticle. Xo cinclides." Tentacles simple or Avith a])oral 
basal swellings of mesogloea, their longitudinal musculature 
ectodermal or meso-ectodermal. Oral disc simple or bilobed. 

^ There is uot now any genus called Chon dr actinia, since that 
name has been shown to be a s}Tiouyin of Hormathia. But that does 
not provide any reason why the name Chondractiniina* of Haddon 
should not be used as the foundation of the name of tlic new taiuily—it 
is uot misleading and is very appropriate to lUiniy of the forms 
included in the family. 

‘ With regard to this it maybe noted that although the members of 
this family Inwe not, so far as we know, any true cinclides, there is at 
least one record of perforations of the wall which, although probably 
not really cinclides, were rather curious. An account of these will be 
found in 80, pp. 144-145. 
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Mesenteries not divided into inacrocnemes and microcnemes. 
Only six (or rarely a very few more) pairs of mesenteries 
perfect. Primary mesenteries sterile. Eetractors as a rule 
diffuse, blit may be restricted or circumscribed. Acontia 
present, but may be so reduced as to be rudimentary. 
Sphincter mesogloeal, usually well developed. 

Genera: Hormathia, Actinatjge, Paraphellia, Sagartiomorphe, 

" Leptoteichus, Chondrodactis, and probably Phelliactis. 

Otlier genera of doubtful standing which may possibly find a place 
here are Ammonactis, Yerrill, Kodioides, Dan., Allan- 
tactis, Dan., Anthosactis, Dan. 

Hormathia, Gosse, Ann. N.H., 3, iii, 47,1860, p. 218. 

Tealia, Gosse, Ann. N.H., 3, i, 417, 1860, p. 205, pro parte (T, 
digita ta). 

Bunodes, Gosse, Ann. N.H., 3, ii, 194, I860, p. 189, pro parte (B. 
coronata). 

Cereus as used by Hertwig, 1882, p. 76 (C. spinosus). 

NOT Cereus, Oken. 

Phellia as used by Hertwig, 1882, p. 80 (P. pectinata), and 1888, 
p. 24 (P. spinifera). 

NOT Phellia, Gosse. 

Chondractinia, Liitken, 1860, p. 190. 

Chitonactis, Fischer, 1874, p. 226. 

Chitonanthus, McMurrich, 1893, p. 189. 

ChondractiniidEe with variable base, which may be an adherent disc or 
may form a more or less fully developed c \\ y > enclosing mud, or may be 
long and narrow, clasping a spine-like support, in which case its edges 
may fuse where they meet; more than one of these types may occur in 
one and the same species. Body-Tvall variable, often tough and cartila¬ 
ginous, sometimes thick. Column divided more or less definitely into 
scapus and capitnlum. Except in small and in rare smooth specimens the 
scapus possesses at least some development of solid tubercles. These 
may form one single circle round its distal margin, or they may be more 
widely distributed ; in the latter case they may be without definite 
arrangement, or there may be a tendency to arrangement in vertical 
rows, which may be carried out definitely as regards at least some of 
them, ill which case the rows are as a rule in multiples of six, rarely of 
seven or eight. Typically about twelve (or a multiple) coronal 
tubercles are recognisable where scapus and capitulnin join, though 
they may not be different from the other tubercles and may merge into 
the ridges of the capitnlum; the scapus mayor may not be jn-ovided 
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with cuticle. Capitulum nearly always free from cuticle ; may be smooth, 
or may be provided with longitudinal ridges which may be distinct or 
feebly developed and vaiy in form, sometimes being broken up into 
tubercles themselves ; they sometimes appear on incipient contraction, 
being absent in expansion; when present they are most often about 
twelve (or a multiple) in number. Tentacles simple, in more than two 
cycles in the adult, their longitudinal musculature ectodermal. Oral 
disc not lobed; its radial musculature may be partly mesogloeal. 
Typically six pairs of perfect mesenteries, rarely seven or eight pairs. 
Retractors diffuse, but may be very well developed. 

Species : Genotype, H. margaritae. Gosse. Ann. X.H., 3, iii, 47, and 
1860, p. 219. (See also Haddon, 1889, p. 310.) 

Others are H. andersoni, Haddon, 1888, p. 251. 

H. digitata, Muller, 1776, p. 231. (See Haddon, 1889, p. 3o6, and 
Carlgren, 1893, pp. 110 and 138.) (= Tealia digitata, Gosse.) 

H. coronata, Gosse, Ann. X. H., 3, ii. 194, 1860, p. 202. 

H. mar ion i, Haddon, 1889, p. 313. 

H. nodosa, Fabr., 1780, p. 350. (See Haddon, 1889, p. 308. and 
Carlgren, 1893, pp. 115,138.') 

H. pectinata, Hertwig, 1882. p. 81. (See also McMurrich. 1893, p. 
190.) (= H. spin if era, Hertwig, 1888. p. 24.) 

H. exlex, McMumch, 1004. 

H. castanea, McMurrich, 1904. 

H. longicornis, Yerrill, 1882, p. 222. 

H. spinosa, Hertwig, 1882, p. 76. 

The lono' definition of the above o*enu.s will show how 

O O 

variable a one it is in some respects. Moreover, many of the 
variations mentioned may be exhibited by different specimens 
of one and the same species, so that generic characters cannot 
be made of them. McMurrich (1893, p. 209) and Haddon 
(1898, p.459) liave already pointed out that CIi on dract inia 
and Cliitonactis cannot be distinguished from Hormathia 
on the basis of the nature and arrangement of the tul)ercles. 
It is also clear that McMurriclds genus Chitonanthus 
cannot stand, since the presence or absence of capitular 
ridges is not constant for some species (see p. 512). The 
species assigned to Phellia and Cereus by Hertwig, more¬ 
over, really belong to this genus ; Hertwig did not correctly 
interpret the two genera in question, a.s lias been pointed out 
before by Haddon and ^Mc^lurricli. Hu nodes miiinta, 
Hertwig, has also been placed in Hormathia by Haddon 
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(1898^ p. 459 ; 1889^ p. 312). It is probably a member of 
this geniis^ but has only two cycles of tentacles and only two 
pairs of perfect sterile mesenteries instead of six. The second 
of these features may be an individual abnormality or both 
may be due to the small size of the animal^ but I prefer to 
leave the species out of the genus till more is known of it. 

Actinauge. Yerrill, 1883, p. 50. 

Chondractiniidae with adherent or mud-clasping base, both sorts 
found in the same species. Body-wall typically cartilaginous, very 
thick or veiy thin according to state of distension, etc. Column divided 
more or less definitely into scapus and capitulum. Scapus tuberculate, 
the tubercles with or without cuticle, iivegularly arranged or with a 
tendency to aiTangement in vertical rows; coronal tubercles or coronal 
rows of tubercles about twelve or a multiple of twelve, more or less 
distinct, sometimes merging into capitular ridges. Capitulum nearly 
always without cuticle, usually ridged, but not invariably, the ridges 
very variable in development, typically about twelve or a multiple. 
Tentacles in more than two cycles in the adult, their longitudinal 
musculature ectodermal. Each tentacle (or sometimes each tentacle 
of the inner cycles) has a solid mesoglceal swelling on its aboral side at 
the base; the swellings may be very large, or they may be so reduced 
as to be almost suppressed, both states occurring indifferent individuals 
of one species : but they are always present: there is a definite con¬ 
nection between the ridges of the capitulum and the bases of some of 
the tentacles—in A. richardi, for instance, the ridges appear to be 
often due to extensions of the basal swellings of the fourth-cycle 
tentacles which run over the edge of the disc and down the capitulum. 
Oral disc not lobed. Six pairs of perfect mesenteries. Retractors 
diffuse, may be well developed. 

Species: Genotype, A. verrillii, McMurrich, 1893, p. 184. (= 

Urticina nodosa, Terrill, 1873, p. 440.) 

A. fastigata, McMurrich, 1893, p. 187. (= Actinauge nodosa 

var. coronata, Yemll, 1883.) 

A. richardi, Marion, 1882. p. 400. (See Haddon. 1889, p. 319, and 
Stephenson, 1918, b, pp. 148-154.) 

Paraphellia, Haddon, 1889, p. 321. (See Text-figs. 29 and 30.) 

Chondractiniidie with well-developed base which may be widely 
expanded. Column divided into scapus and capitulum; scapus smooth 
or slightly corrugated, without cuticle (always ?), but sometimes 
encrusted with sand oi* with a thin coating of hardened mucus in which 
sand may be embedded ora thick wrinkled bark-like coating; capitulum 
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Test-fig. 29. 




narrow and smooth. Tentacles simple, in more than two cycles in the 
adult, their longitudinal musculature ectodermal. Oral disc simple, its 
radial musculature ectodermal. The six pairs of perfect mesenteries 
have strong circumscribed retractors, whereas tho.se of the second cycle 
are diffuse. {See Text-figs. 29 and 30.) 

Species: P. expansa, Haddon, 1886, p. 616, 1889, p. 321. (See 
Text-figs. 29 and 30.) 

The above definition is drawn 
up so that of the three species 
which have been referred to the 
genus Paraphellia it includes 
only the one for which the genus 
was originally founded (P. ex¬ 
pansa). T have intentionally 
excluded the others (P. lineata 
and P. hunti) because they seem 
to me to be sufficiently different 
from P. expansa to claim generic 
distinction. P. expansa, with 
which I am personally acquainted, 
is a very distinct form, and its 
powerful circumscribed retractors 
are enough in themselves to 
separate it from forms with diffuse 
ones. The limits of the genus 
Sagartiomorphe, Kwiet., are 
not at present .erj- clear. b,.t it «/.eX 

would seem that P. lineata and dermal circular musculature. 

P. hunti would be better placed Endoderm. F'.Mesogla?al 

, ^ processes tor muscle. Jl. 

there than in Paraphellia, and Mesoglcea. 7? 



muscle 
Retractor. 

consequently I have included them 

in Sargartiomorphe pending further knowledge. It is not 
impossible that they will finally need a distinct genus to 
themselves on account of the nature of the margin. 
Sagartiomorphe, Kwietniewski, 1898, p. 396. 

Paraphellia, as used by Haddoii in 1893, pp. 129-130. pro parte, 
and in 1898, pp. 460-462, pro parte. 

Chondractiniidae with definite base. Column smooth, without cuticle 
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its upper margin may be raised into a fold. Tentacles simple, in more 
than two cycles in the adult, their longitudinal musculature ectodermal. 
Oral disc simple, its radial musculature ectodermal. Perfect mesen¬ 
teries with diffuse retractors. 

Species: Genotype, S. carlgreni, Kwietniewski, 1898, p. 396. To 
this I add S. hunti, H. ct S., 1893, p. 129, 1898. p. 461, and 
S. lineata. H. Sc S., 1893, p. 130, 1898, p. 462. (See note under 
Paraphellia.) 

Text-fig. 30. 



Transverse section of body of Paraphellia expansa. APH, 
Actinopharynx. APH.G. Actinopharyngeal groove. BW. 
Body-wall. D. Directive mesentery. X^umbers indicate 
mesentery-cycles. 

Leptoteichus, Stephenson, 1918, a, p. 57. 

Chondractiniidse with definite base. Column not divided into scapus 
and capitulum, smooth, without tubercles or cuticle, with a tentaculate 
margin. The animal may attain large size and firm, tough, very thick 
wall. Tentacles in more than two cycles in the adult, devoid of basal 
swellings; they may be large and stout; their longitudinal musculature 
is almost coinjiletely ectodermal, but the radial musculature of the oral 
disc is partly mesoglceal. Oral disc simple. Six pail's of perfect 
mesenteries with quite diffuse retractors. The processes of the mesen¬ 
terial musculature may be stout and fingerdike. Acontia so much 
reduced as to be rudimentary. 

Species: L. insignis, Stephenson, 1918, a. p. 57. 

The features which distinguish Le]) tot ei cliu s from 
Sugartiomorphe are not very striking when reduced to 
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a bare definition. The most definite of them are the rudi¬ 
mentary nature of the acontia in Leptoteichus and the 
partially mesogloeal character of its radial musculature. 
Its tentaculate margin also marks it off at least from 
S. carlgreni. But a study of Leptoteichus 'Mn the 
flesh seems to show that it is different in its general make¬ 
up from the small Sagartiomorphe-forms, and in my 
belief it merits generic distinction. It is a large deep-water 
Antarctic form. 

Choxdrodactis, AVassilieff, 190S. 

Choudractiniidae with base of variable form; it may be adherent, 
may clasp a spine, or may form a mnd-enclosing hollow. Column 
typically with tough cartilaginous wall which varies, but may be very 
thick; it may bear rounded or pointed tubercles without very regular 
aiTangement as a rule ; there is at least freqi^ently no cuticle ; if there 
is any distinction into scapus and cai)ituluin it is not very well marked; 
the capitulum may bear irregular ridges: margin tentaculate. Tentacles 
never in more than two cycles at the margin of the disc, even in the 
adult; they have thickenings or swellings of mesoglcea on the aboral 
side at the base; their longitudinal musculature is ectodermal. Oral 
disc simple or bilobed with the two lobes able to fold up against one 
another; its radial miisculature meso-ectodermal or ectodermal. Six 
pairs of mesenteries ora very few more are i)erfect. and the retractors 
are diffuse or somewhat restricted. 

Species; C. magna, AVassilieff, 1908. 

C. japonica, AALassilieff, 1908. 

C. duplicata, Stephenson. 1918, b, p. 14*2. 

C. coccinea, Stephenson, 1918, b. p. 136. 

C. pulchra, Stephenson, 1918. b, p. 139. 

C. crassa, AA^assilieff, 1908, is of doubtful standing since its acontia 
have not yet been discovered. 

Phelliactis, Simon, 1892. 

Chondmctiniidse with smooth body-wall. Size may be large and wall 
may be vei*y thick. Scapus with a very delicate cuticle. All teutacle.s 
with a thick abaxial swelling. Capitulum naked. 

Species: P. hertwigii, Simon, 1892, p. 70. 

I am unable to give a full diagno.sis of thi.^ genus because 
I could nowhere obtain a copy of the original de-scription 
of it. The details given are taken from Haddou, 1S9S, 
p. 462. 
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Family 6. ACTIXOSCTPHIID^,* ii. fam. 

Paractid^, as used by some authors, pro parte (e. g. Stuckey, 
1909, Carlgren, 1901. McMiiiTicb,1893, Stephenson, 1918, a and b). 

XOT part of the original Paractidse of Hertwig, 188*2. 

Actiiiiina. Definite base of variable form; it may be 
concave, enclosing mud, or much reduced, or adherent, or may 
clasp a spine. Body-wall variable, usually smooth, sometimes 
with small hollow papillm and partially encrusted. Xo cin- 
clides. Tentacles simple or with aboral basal swellings, their 
longitudinal musculature ectodermal. Oral disc simple or 
undulate or bilobed. Mesenteries not divided into maci’o- 
cnemes and microcnemes. Only six pairs of perfect mesen¬ 
teries, and these may be sterile or may bear gonads as well as 
some or all of the others. Retractors usually diffuse, rarely 
circumscribed on the primary mesenteries. Xo acontia. 
AVell-developed or weak mesoglceal sphincter. 

Genera : Actinoscyphia, PaPvAXthus, Isopaeactis, ? Lilliella. 
Actinoscyphia. n. nom. (See Text-fig. 31.) 

Actixernus, Verrill. 1879, pro parte. 

Actixerxus, as used by McMurrich, 1893, for A. plebeius. 

Actinoscyphiidre with pedal disc of variable extent. It may be 
adherent, or may be so reduced as to be almost absent; it may be 
coiurave, secreting a cuticle and enclosing mud, or may embmce a 
cylindrical object. Column-wall smooth, sometimes so thick that it 
forms a jelly-like coating to the body (see Text-fig. 31), so that the 
general appearance may resemble that of a Scyphozoan. Tentacles 
in the adult arranged in two cycles only at the margin of the oral disc, 
and provided with aboral basal swellings of mesoglcea, which, at least in 
the case of the outer cycle, are continuous with the body-margin. 

’ If it should be thought that this (or indeed any other) family 
contains forms too widely different from each other as regards general 
external form and appearance, a study of the genera Actinoscyphia, 
Ac tin emus (Porponia), and Polysiphonia will help to show how 
veiy misleading externals are when it is a case of finding out relationships. 
These three genera are curiously similar superficially, but anatomically 
are so different that they belong to three different families—Actino- 
scyphiidce, Endocoelactidie and Paractidse—and seem quite unrelated to 
one another. Possildy the deep water habitat accounts for the similarity 
to some extent. (See p. 488 et seq.) 
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Longitudinal musculature of tentacles and radial musculature of oi’al 
disc entirely ectodei*mal. Oral disc wide, undulate, or lobed, sometimes 
bilobed. The six pairs of peiTect mesenteries are sterile and have 
weak diffuse retractors. The animals may attain large size. 

Species : Genotype, A. sagin ata, VeiTill, Amer. Journ. Sci.,3, xxiii, 
no. 4, p. 22o. (See Stephenson. 1918, b, pp. 127-131.) 

Text-fig. 31. 



Actinoscyphia aurelia vertically divided, one half of the 
specimen, showing anatomy, a. Actinopharynx. h.w. Body- 
wall. mes. Mesentery, o.d. Oral disc. pM. Pedal disc. si. 
Actinopharyngeal groove, sph. Sphincter, t. Tentacle. 


A. plebeia, McMumch, 1893, p. Ib6. 

A. aurelia, Stephenson, 1918, b. p. 131. (See Text-fig. 31.) 

In a paper on some Irish Actiniaria (80), j)nblislicd in 1918, 
I, defined the genus Actinernus, Verrill, practically as 
above, pointing out at the same time that tlie name might 



542 


T. A. STEPHEXSOX. 


have to be changed if it should prove that the type-species 
of Verrill's genus (A. no bills) vas a Porponia. In a 
paper also published in 1918. but which I did not see till 
iny paper was printed, Carlgren has shown that A. nobilis 
is indeed a Porponia, so that the name Actinernus must 
belong to A. nobilis and other species like it, and Por¬ 
ponia becomes a synonym of it. But Actinernus ( = 
Porponia) is quite unrelated to the three forms whose 
specific names are saginatus, plebeius and aurelia, 
belonging, in fact, to the Endocoelactid^. A new name is 
therefore required for the genus which is to contain the 
three last species, and I suggest Actinoseyphia. The 
name refers to the cup-like form of body often found in 
the genus. 

Pauaxthus. Andres, 1SS3. p. 472. 

Actinoscypliiidie with definite base. Column smooth; capitular 
ridges may occur ; margin indistinct. Tentacles simple, in more than 
two cycles in the adult, their longitudinal musculature ectodermal. 
Oral disc simple. Six pairs of perfect mesenteries which may or may 
not 1)0 feitile and which bear diffuse retractors. 

Species: Genotype P. chromatoderus, Schm.. lSo2. p. 15. (See 
Maguire, 1898.) 

r P. lineolatus. McMuiTich. 1893 (= A. lineolata r, Couthouy 
in Dana. 1S4G). (See McMuriich, 1S93, p. 162. and McMurrich. 
1904.) 

r P. nivea. Lesson. (See McMurrich. 1904.) 

I refer the species lineolatus with some hesitation to 
this genus. I am not acquainted with actual specimens of it, 
but cannot find any very valid reason for excluding it. More 
study of the species, however, is desirable. But whether it 
belongs to Paranthus or not, it should be placed in the 
family Actinoscyphiidm and removed from the genera 
Paractis and Pycnanthus, in both of which it has been 
placed at different times. Its capitular ridges are a 
character of little value as an indication of relationship 
(see p. 512), and its six pairs of perfect mesenteries only 
and its ectodermal longitudinal tentacular musculature quite 
remove it from Paractis and Pycnanthus, which have 
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luinierous perfect mesenteries and inesogloeal longitudinal 
tentacular muscles. 

The other species referred with a query to the genus^ 
P. nivea, must similarly be removed from Paractis because 
of its ectodermal longitudinal tentacle-muscles, but it is not 
quite certain whether six pairs of mesenteries or more are 
perfect; if six, then the species must apparently be reckoned 
as a Paranthus; if numerous pairs, it probably belongs to 
Parantheoides, unless other differences should be demon¬ 
strated which will form for it a new genus near one of those 
just mentioned. 

IsoPARACTis, n. nom. 

Paractis, as used by Stuckey, 1909, p. 387, and 1913, p. 132, pro 
parte. 

Actinoscypliiidie with definite base. Smooth body-wall. Tentacles 
simple, in more than two cycles in the adult, their longitudinal muscula¬ 
ture ectodermal. Oral disc simple. Six pairs of perfect mesenteries 
which bear strong circumscribed retractors and are mostly fertile. 
The other mesenteries are feebly developed, but are fertile. 

Species : I. ferax, Stuckey, 1909, p. 387; 1913, p. 132. 

The only hitherto recorded species of this genus w^as 
originally described by Stuckey (1909, p. 387; 1913, p. 132 
—corrections of first description in this second paper) ns 
Paractis ferax. In re-defining the genera it has been 
unavoidable to remove it from the genus I'aractis, and on 
the sum of its main features it seems to find its ]dace in this 
family. Paractis is a genus the members of which have 
numerous perfect mesenteries, mesoglceal longitudinal tentacle- 
muscles and diffuse retractors. In I. ferax there are (-)nly 
six pairs of perfect mesenteries, and these bear strong cir¬ 
cumscribed retractors and the longitudinal tentacular muscu¬ 
lature is ectodermal. I have therefore suggested a new genus, 
Isoparactis, for the species ferax. 

Lilliella, Stephenson, 1918, A, p. 33. 

Actinbscyphiidfc (.^) with definite base. Column feol»ly divided into 
scapus and capitulum, wall thick in the onl}" recorded specimen ef the 
only known species ; scapus with poorly developed patchy incru.statioii. 
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not a true cuticular sheath. Mesoglcea of scapus contains numerous 
lacunae of all shapes and sizes; some of these are so large and so near 
the surface that they form externally visil^e hollow papillae. Tentacles 
simple, probably in more than two cycles in the adult, their longitudinal 
musculature probably ectodermal. Oral disc simple. Retractors of the 
six pairs of perfect mesenteries probably diffuse. 

Species : L. lacuuifera, Stephenson, 1918, a, p. 33. 

The position of this genus is as yet uncertain because the 
only known specimen was too badly preserved to allow of 
certainty as to presence or absence of acontia. If the latter 
should be discovered it would go to the Chondractiniida?. 

Family 7. SAGARTIIDuE. seusu stricto. 

Sagartiad.?:, Gosse, 1858. p. 415. 1860. p. 9, pro parte. 

SAGARTIN.E, Terrill. 1869, p. 477, pro parte. 

Sagartin^, as used by Carlgren, 1893. p. 87. 

SAGARTIIN.E, as used by Haddon, 1898, p. 448. 

Actiniina. Definite base. Body-wall more or less 
delicate^ without cuticle, pierced by ciiiclides. Tentacle.< 
simple^ their longitudinal musculature typically ectodermal. 
Oral disc simple or undulate. ]\Iesenterips not divided into 
macrociiemes and microcnemes. Perfect mesenteries more 
than six pairs (except in very rare exceptional cases)^ usually 
numerous, the retractors more often diffuse, frequently strong 
diffuse. Some at least of the primary mesenteries fertile as 
well as others. Acontia present. Sphincter mesogloeal, often 
well developed. 

Genera: Sagartia, Cereus, Arte:midactis. 

Gephyra, Ton Koch, may also come here, and may prove to be 
simply a small Sagartia. 

Nemactis, M. Edw., may also, possi)*ly, find a place here. 

Sagartia, Gosse, 1855, 1860, p. 25. 

Sagartia, Gosse, 1855, pro parte. 

Sagartia, Gosse. 1860. excluding ‘'S. parasitica,” which is a 
Calliactis, and S. bellis,” which is Cereus pedunculatus. 
and probably S. (?) chrysospleniu.m. Including Cyltsta. Gosse, 
1860, p. 123. and Thoe, Gosse. 1860, p. 12*2. 

Sagartiidie with definite base. This is not always used for adherence. 
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and the animal may live free for a time or buried in mud or sand. 
Column soft and smooth, but for minute corrugations which may dis¬ 
appear on distension, and for suckers which are present in some species 
and may be capable of attaching foreign objects to themselves. Martrin 
tentaculate. Cinclides scattered in ceitain parts of the body or gene¬ 
rally distnbuted; they may be endodermal evaginations or ectodermal 
invaginations (see pp. 451-4.5o); both kinds may occur in one animal: 
they are not always actual perforations, but may be very thin places 
definitely organised (see pp. 4d4-455). Tentacles simple, not especially 
numerous, in more than two cycles in the adult, their longitudinal mus¬ 
culature ectodermal; their an-angement may be hexameroiis, penta- 
merous, heptamerous, octamerous or irregular. Oral disc not lobed. 
though it may be rather undulate in some specimens of a species at certain 
times, and not widely expanded, though it may be broad and somewhat 
exceeding the middle part of the column: its radial musculature ecto¬ 
dermal. Gonads appear on mesentenes of the first cycle as well as 
others. Xumber of perfect mesentenes variable: twelve pairs or more 
typically, but sometimes fewer ; theii* arrangement may be hexamerous, 
pentamerous, heptamerous, octamerous or in-egular. Retractors vary 
from weak diffuse to powerful diffuse or even somewhat circumscribed. 

Species ; Genotype, S. 3tixiata, Gosse, 1853. p. 127 : 1^‘>U. p. 41. (See 
this paper, p. 439.) 

S. venusta, Gosse, and S. >’ivea. Gosse. are near relations. 

S. viduata and S. undata. Miiller, are described anatomically by 
Carlgren,1893. 

Species numerous. 

Sagartia is a genus needing* special study in itself. A 
larg’e number of forms have been assigned to it, but the 
anatomy of some of them is insufficiently known. It is (piite 
likely that when more is known of some of these they will 
be removed from the genus and placed in one of the Laniera 
of the Choriactidte or Chondractiniidie. It is quite possible, 
for instance, to have a form externally like Sag-artia, but 
differing anatomically by having no cinclides or by having- 
a different arrangement of mesenterie.s. It is also })ussible 
that Sagartia itself, when adventitious forms have been 
removed from it, may need subdivision, but at present we 
hardly know enough about the structure of cinclides and 
retractor muscles, and soon, in the genus to make any change. 
It is seen, however (see p. 455), that two different kinds of 
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cinclides may occur in one and tlie same specimen of a 
species. I have not accepted the subdivision of the genus 
sometimes made into Sagartia, Thoe and Cylista, because 
intimate acquaintance with living representatives of all three 
has convinced me that it would be unwise to do so unless 
marked anatomical differences should subsequently turn up. 
Carlgren (1893^ p. 88) has already ranked them as synonyms 
of Sagartia. 

Cereus, Okeu, 1815, p. 349. 

Heliactis, Thompson, 1858 (P. Z. S., xxvi, p. 145, and A. M. N. H. 

(3), ii, p. 229). 

ScYPHiA, Gosse, 1860, p. 123. 

Sagartiidse with definite base. Colninn soft and smootli but for minor 
corrugations, with suckers capable of attacliing foreign bodies to tliem- 
selves. Cinclides scattered. Margin tentacnlate. Tentacles simple, 
numerous, in more than two cycles in the adult. Oral disc variable in 
form, but capable of widely exceeding the rest of the body; the lower 
part of the column is sometimes elongate and stem-like (though by no 
means always), and the upper part expands to meet the edge of the disc ; 
the latter may be flat and circular or vase-like or undulate, but not 
permanently lobed. Gonads appear on pi’imary as well as other 
mesenteries, and ova and spermatozoa may occur in one and the same 
mesentery at the same level. Retractors well developed, diffuse. 

Species: The above definition applies to the genotype, C. peduncu- 
latus. Pennant, ‘ Br. Zool.,’iv, 102. See also Gosse, 1860, p. 27, and 
Haddon, 1889, p. 302, and 1898, p. 451. (Synonym, Sagartia bellis, 
Ellis, ‘ Zooph.’ 2, Gosse, 1860, p. 27.) 

Artemidactis, Stephenson, 1918, a, p. 40. 

Sagartiidai with definite base. Wall smooth for the most part, delicate 
for the size of the animal (which may be large), sometimes with slight 
and inconspicuous nodulations near the margin. Column cylindrical 
])elow, but widely expanded above so that the oral disc greatly exceeds 
the column, though it is not lobed. No definite verriicpe or collar, but 
the margin is more or less distinct and may form a distinct parapet. 
Cinclides irregulaidy distributed. Tentacles simple, numerous, in several 
cycles in the adult, their longitudinal musculature ectodermal. Mus¬ 
culature of mesenteries weak and forming no distinct retractors; its 
processes, in the one recorded species, thick and lobe-like. Mesenteries 
of all cycles bear gonads. In the recorded species the mesenterial 
filament of each mesentery is confined to a certain definite area, variable 
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in position according to cycle, above and below which the edge of the 
mesentery is quite free, except in the case of the numerous perfect 
mesenteries, where part of it may l>e attached to the actinopharynx. 

Species: A. victrix, Stephenson. 1918, a. p. 41. 

This genus is not altogether dissimilar from Sagartia and 
Cerens, but the aggregation of small differences makes it a 
very distinct form, easil}" recognised. In its expanded disc 
it resembles Cereus, but in its feeble mesenterial musculature 
is quite unlike it. Its body-margin is also more distinct than 
in either of the other two genera, and may form a distinct 
parapet—perhaps would always do so in life. It is a large 
animal living in deep water. The distribution of its mesen¬ 
terial filaments, though not confined to this genus, is curious. 

Family 8. CHORIACTID^. u. fam. 

Sagaetix^ as used by McAIurrich, 1904, pro parte. 

METRTDIIX.E as Used by Haddon, 1898. pro parte. 

Actiniina. Definite base. Body-wall may be somewhat 
cartilaginous, ma}^ be smooth or tubercled but lacks ciiiclides; 
cuticle present or absent. Tentacles .simple, their longitudinal 
musculature t 3 'pically ectodermal. Oral disc simple, may be 
somewhat undulate. Mesenteries not divided into ‘ macro- 
cnemes and microcnemes. More than six pairs of mesenteries 
perfect, usually twelve or more pairs perfect. Gonads pro- 
babl}’ not borne by primarv mesenteries. Retractors diffuse. 
Acontia present. Sphincter mesogloeal. 

Genera : Choriactis and probably Mitactis. 

Choriactis. McMurrich, 10<J4. 

Choriactidse with definite base. No cuticle. Column may l)e thick- 
walled, and may be more or less tuberculated. the tul^ercles arranged as 
ridges in the upper part, or thei-e may be simply ridges, and tlie tubercles 
may be almost wanting in small specimens. Margin tentaculate. 
Tentacles simple, in more than two cycles in tlie adult, their longi¬ 
tudinal musculature ectodermal. Oral disc not lobed, its radial muscu¬ 
lature ectodermal. Retractors diffuse. In the only recorded species 
which had developed gonads, the.se were al.)seiit from the mesenteries of 
the two oldest c^'cles. 
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Species: Genotype. C. impatiens. Coiitbouy in Dana, 1849, 
AIcMiirricli. 19U4. 

C. crassa, Mc]\IuiTicli. 1904. is the only other knoTvn species. 

AIitactis. Haddon A' Dnerden. 1896. p. 162. 

Choriactida? with definite base. Column smooth, with cuticle. 
Tentacles simjDle, in more than two cycles in the adult. Retractors 
diiluse. Oral disc not lobed. 

Species: Al. australise, Haddon ifc Duerden. 1896, p. 162. 

AI. similis. Haddon A Duerden, 1896, p. 163. 

This genus is not yet fully described but probably its posi¬ 
tion is here, and I therefore include it tentatively in the 
Choriactidae. 


Family 9. PARACTID^. Hertwig, sensu stricto. 

PAKACTID.E, Hertwig, 1882. p. 41. 

ACTINOSTOLID.E 4- Pakactid-e, pro i^arte, Carlgren. 1893, pp. 64 
and 137. 

Paractid^ as used by various authors, i^ro parte (e.g. 
AIcAIurrich, 1893 and 1904; Stuckey, 1909; Stei^henson, 1918 
A and b). 

Including Liponemid^, Hertwig, 1882. p. 63, pro parte. 

Including Sicyonid-E, Hertwig, 1882, p. 97. as aj^plied to Sicyonis. 

Actiniina. A definite but variable base which may be 
adherent, may be concave and clasp mud. Body-wall thick 
or thin, often cartilaginous, smooth or ridged or tuberculated 
or verrncose; margin tentaculate or well marked, sometimes 
provided with a collar. Xo cinclides. Tentacles simple or 
with thickening of the mesoglcea of the base or with aboral 
basal swellings of mesoglcea ; longitudinal musculature typi¬ 
cally entirely mesoglceal, but may be meso-ectodermal or even 
ectodermal, and may be reduced or absent in part of each 
tentacle. Oral disc simple or lobed or undulate. Alesenteries 
NOT divided into macrocnemes and microcnemes. Perfect 
mesenteries more than six pairs, usually numerous. They 
may or may not bear gonads, and their retractors, thongli 
rarcdy circumscribed, are usually diffuse. Xo acontia. Sphinc¬ 
ter mesoglceal, often well developed. 
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Oenera: Paractis. Cymbactis, Hormosoma, Alloactis, Axtholoba, 
Tealidiu^i. Parantheotdes, Stcyonis, Actixostola, Catadio- 
MEXE, ST 03 IPHIA, Ophiodtscus, Polystphoxta, and probably 
PSEUDOPARACTIS. 

Some doubtful genera which may possibly be included here in the 
future are Ptaphactis. Verrill; Archactis, Verrill; Aminophi- 
lactis, Yerrill; Paractinia, Andres ; Cadosactis, Dan.; Cya- 
thactis, Dan.; Korenia, Dan.; Aulorchis, Hertw. 

It is possible to divide the Paractid^e into three sub-families, 
based on certain curious methods of mesenterial development. 
These families are: 

(1) Paractina^: In this sub-family the mesenteries of 
one and the same pair are about ecpially developed, or if any 
•inequality occurs it is irregirlarly developed. 

(2) Actinostolin^e: Here the mesenteries of the youngest 
cycles are usually unequally developed, one partner in each 
pair being larger than the other in such a way that that 
partner is always the larger which stands furthest away from 
the adjacent mesenterial pair of the next oldest cycle. 

(3) Polysiphoniinm: In this case the twelve oldest pairs 
of mesenteries are developed in the ordinary way, but the 
rest are peculiarly arranged. In each of the exocoels between 
the primary and secondary pairs the younger me.scnteries 
have a bilateral arrangement, the youngest ones appearing in 
the middle of the exocoel. Kach of these later pairs con.<ists 
of one larger and one smaller partner, and the olde.st of the 
larger partners are perfect as well as the primary and 
secondary mesenteries. 

If this arrangement of sub-families be adopted, it is found 
that of the genera enumerated above Pol ysiplmnia belongs 
to the third sub-family, Actinostola, Patadiomene, 
Stomphia and Ophiodiscus to tlie second, and tlie otlier 
genera to the first. There is not, so far as 1 can see, any 
objection to these three gi’oups as sub-families, tliough I do 
not think they ought to rank as families. It may be found, 
however, when more work has been done on the subject, tliat 
between the Paractinee and Actinostolina^ at least it will not 
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be possible to draw a hard and fast line, the one merging 
into the other. This possibility has been suggested to me by 
a certain amount of work which I have done in connection 
with it, but I have merely the indication, and cannot as yet 
speak definitely one way or the other. Inequality of mesen¬ 
teries, more or less regularly developed, is not confined to the 
Paractida3, however. 

Paractis. AIilne-Eclwards, 1857. tome i. p. 24'^. 

Paractida? (Pai-aetiiia*) with definite l)ase. Cohmiii smooth, with a 
marginal collar: it may he thin-walled. Tentacles simple, in more than 
two cycles in the adult, their longitudinal mnscnlatnre mesogloeal. Oral 
disc simple, its radial miisculature mesoglceal. Perfect mesenteries with 
difiuse retractors; they may he fertile. 

Species: P. pat)aver. Drayton in Dana. 1846. p. 143. (See Clnhh. 
1908, p. 3.) 

A question which presents considerable difficulty is this : 
What is the genus Paractis? Milne Edwards (1857, tome i, 
p. 248) defines it on external characters as follows : 

Les Paractis out, comme les Actinies proprement dites, 
le corps depourvu de vermes et les tentacnles retractilesj 
mais ils .sont depourvu de tubercules calicinaux. On voit par 
consequent que ce genre est avec les Actinies dans les meines 
relations que les Anemonia avec les Comactis. Ses tenta- 
cules sont presque eqaux et mediocrement nombreux. Enfin, 
le disque calicinal est circnlaire.^^ 

An anemone eligible for this genus should therefore have 
smooth body without acrorhagi, a non-lobed disc, and re¬ 
tractile tentacles not exceptionally numerous. This descrip¬ 
tion, however, would apply ecpially to different forms, not 
related to each other, and with quite different anatomy—e.g. 
to Epiactis and Stomphia. Since the definition does not 
indicate anatomy, the only way of getting at a more precise 
one is by referring to the actual species included by Milije- 
Edwards in the genus. The first four s])ecies which he 
mentions, in his order, are P. impatiens, P. monilifera, 
P. lineolata, P. pa paver. P. im])ations has been anato¬ 
mically described hx Mc51urrich (1904) who found that it 
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had acontia. Milne-Edwards can hardly have intended to 
include acontia-possessing forms in his genus, or he would not 
have excluded it from his Actinines perforees, so ^IcMurrich 
removed P. iinpatiens from it and called it Choriactis 
(see p. 547). P. monilifera seems to have some kind of 
marginal tubercles which make its position as a true 
Paractis untenable, and as far as I know its anatomy is 
undescribed. As to P. lineolata and P, papaver, both 
have been anatomically described, and either would serve as 
a genotype, but the two are quite different, and it is a case of 
choosing the right one. 

Meanwhile Ilertwig (1882, p. 41) set up a family Parac- 
tidrn, defined as possessing a mesogloeal sphincter and 
numerous perfect mesenteries. It is distinguished from any 
Sagartids, of cour.se, by lack of acontia and cinclides. 
Of the two species lineolata and papaver, the second 
would come within the scope of Hertwig^s family, the 
first would not, nor would it come within the Paractidm as 
defined in this paper. It seems therefore the best policy to 
adopt P. papaver as the genotype, since it would cause 
great confusion and readjustment of names to alter the sense 
of Hertwig^s family now. I have therefore drawn up my 
definition of Paractis to fit P. papaver, the anatomy of 
which was described by Clubb, 19(j8, p. 3. It may need a 
little modification for the inclusion of other species in the 
future, but should not be much widened, 'i'he possession of 
mesogloeal longitudinal tentacular musculature and of a 
collar, in addition to its nnmerons perfect mesenteries, are 
very definite features. Phe collar is certainly a feature 
absent from Milne-Edwards^ definition, but it does not in any 
way contradict the sense of his genus; and since one is bound 
to define the genus on the basis of one of the orginally included 
species, P. papaver clearly fulfils tlie requirements better 
than either of the three mentioned before it. It seems best 
also to select the first suitable sj^ecies named in order by the 
author of a genus, if tlie actual first one or more tire ineligible. 
The acceptance of P. papaver as the g’enotype of Paractis 
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will necessitate the removal from the genus of a number of 
other species which have been assigned to it from time to 
time before its boundaries were strictly enough limited, and 
which neither agree with each other or with P, papaver. 
This should really be an advantage, and tend to better 
represent the true relationships of the forms in question. 
Firstly, P. excavata, which is too aberrant a form as regards 
its tentacles to have ever been placed in Par act is, goes to 
A11 oa c t i s. P. 1 i n e 0 1 a t a and P. n i v e a probably find their 
place in Pa r a n t h u s. P. t e n u i c o 11 i s requires a new genus 
(see Pseu doparactis). P. ignota is a Paran theoides 
and P. polaris apparently a Cymbactis. P. ferax goes 
to I s op a r act is. Further notes regarding these species will 
be found under the genera mentioned. Other species assigned 
to Paractis, the anatomy of which is not yet known, await 
definite allocation. 

An interesting form has been described by Stuckey (84) as 
Paractis fleuri. He does not describe the position of the 
longitudinal tentacular muscles, so that the form is hard to 
allocate. I do not think it comes under Paractis as here 
understood. Its sphincter is most remarkable—mesogloeal, 
but strongly circumscribed. Whether it will be the repre¬ 
sentative of a new genus, or whether it will fit into one of 
those here defined, I leave an open fpiestion for the present, 
pending further knowledge. 

Cymbactis, McMurrich. 1803. p. 174. 

PvcxAXTHUS, McMurrich, 1893, p. 172. 

Paractis as used by Clubb, 1908, p. 3, pro parte. 

Paractidse (Parnctinte) with definite base, which may l)e adherent or 
may form a mud-clasping cup. Column smooth but for capitular ridges 
in some cases; uiargin tentaculate and without a collar: wall variable, 
but may ])e very thick. Tentacles in more than two cycles in the adult, 
simple or somewhat thickened at the base, their longitudinal musculature 
mesogheal. Oral disc simple, its radial musculature mesoglceal. Re¬ 
tractors diifuse. Older mesenteries may be fertile or sterile. 

Species: Genotype, C. fa)culenta, McMurrich, 1893, p. 174. 

Other species; C. maliformis, McMurrich, 1893, p. 172. 
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C. actinostoloides, Wassilieff. 190S. 

C. maxima, WassiliefP. 1908, 

C. polaris, Clubb, 1908, p. 3. 

C. gossei, Stephenson, 1918, B, p. 123. 

McMurrich established a sep¬ 
arate genus, P vena lit bus, for 
C. m aliform is, which differed 
from Cymbactis as originally 
defined by possessing capitular 
ridges. As 1 have endeavoured 
to show above (p. 512) the deve¬ 
lopment of these ridges is too 
variable to form a good generic 
character, and the genera are 
here fused. 

C. gossei has irregular ridges 
ill contraction which would prob¬ 
ably disappear on expansion. C . 
polaris was originally assigned 
to Paractis by Clubb, but the 
revision of that genus as above 
makes its transference necessary, 
since it possesses no collar. The 
thickened tentacle-bases in C. 
gossei are not cpiite like the 
ordinary aboreal basal swellings 
found in some genera. Although 
the thickening may be least marked 


Text-fig. 32. 



on the oral side, it generally affects 
the basal part of the tentacle all 
round, at least to some extent, 
and hardly seems definite enough 
to require the generic separation 
of C. gossei. At any rate 1 
leave it for the present. 


Mesenteiy of Hornio.>oma 
scotti. Ikch. Body-wall eiido- 
derm. e.c.m. Endodermal 
circular musculatuiv. eu. 
Endoderm. fj. Gonad, l.m. 
Loii'^itudiiial mnsculatiirc, 
Mesogloea. m.p. 51esogl(i?al 
proce^j.^es for nmsclo. 
Parietobasilar muscle. 


Hormosoma. Stephenson. 1918. a. p. 29. (See Text-fic:. 32.) 

Paractidse (Paractina3) with definite base. Body-wall smooth (and in 
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the oulv recorded species thick), without verriicae or ridges, hut with 
a promiueut marginal collar which laps back over the column in ex¬ 
pansion. Tentacles simple, in more than two cycles in the adult, their 
longitudinal mnsciilatnre mesogloeal. Oral disc simple, its radial 
mnsculatnre mesogloeal. Mesenteries of all cycles fertile. The larger 
mesenteries with more or less circumscribed retractors, and in the only 
recorded species with curious ridges also, which support musculature 
(Text-fig. 32). 

Species: H. scotti, Stephenson, 191S. a. p. 29 (see Text-fig. 32). 

Alloactts, Terrill. 1899. p. 208. 

Paractis as used by Hertwig for P. excavata OSS2, p. 41). 

Paractidse (Paractiuae) with definite base. IVall smooth, may be 
longitudinally furrowed, margin tentaculate, no collar. Tentacles of 
the adult in two cycles only, their longitudinal musculature reduced on 
the aboral side, probably even absent at the base, chiefly mesogloeal. 
Oral disc simple, its radial musculature iDrincipally mesogloeal. Mesen¬ 
teries of all cycles fertile. 

Species: A. excavata, Hertwig, 1882, p. 41, 

Hertwig described the anemone above diagnosed as 
Paractis excavata. Later on Terrill (1899) showed that 
it was hardly correct to assign a somewhat curious form like 
this to the genus Paractis, which was meant for plain 
forms; he suggested for it a new genus, Alloactis, which I 
have here adopted. The peculiar constitution of the ten¬ 
tacles and their arrangement in two cycles only in the adult 
and its lack of a collar cut it off from Paractis as 
represented by P. pap aver (see above). 

Antholoba, Hertwig, 1882, p. 53. 

Metridium, Milne-Edwavds, Hist, des corail., tome i. p. 252, pro 
parte. 

Paractidce (Paractiiue) with definite l>ase. Wall smooth but for 
reticulations which may be present, margin unspecialised. Tentacles 
in more than two cycles in the adult, simple, very numerous, their 
longitudinal musculature (ectodermal to) mesoglceal. Oral disc lobed, 
its radial musculature chiefly mesoglceal. At least twenty-four pairs 
of perfect mesenteries, the primaries and some others sterile, the 
retractors ditfnse, hardly specialised. Sphincter very long. 

Species: Genotype, A. reticulata, Coutlioiiy in Dana, 1848, p. 144. 
(= A. achates, Drayton, 1848.) 
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Tealidium. Hei-twig. p. 51. 

Paractidie (Paractina?) with definite base. Column with papilla? or 
with vertical rows of vernic^e which may attack foreign bodies; with a 
circular swelling just below the crown of tentacles, in expansion at least. 
Tentacles simple, in more than two cycles except in siUcall specimens, 
their longitudinal musculature ectodermal. Oral disc simple, its radial 
musculature ectodermal. Mesenteries all pei-fect and mesenteries of all 
cycles fertile except sometimes the directives. 

Species: T. cingulatum, Hertwig, 1S-X2,p. 51 (genotype;. 

T. cine turn, Stuckey, 1909, p. 3S9. 

Further knowledge of this genus may perhap.s result in its 
division into two genera, distinguished by structure and 
arrangement of the papillae or verrnca3. I have included the 
statement that the tentacles are in more than two cycles 
except in small specimens,because in T. cinctiim, which is of 
medium size, the tentacles are apparently in four cycles; and 
it seems very probable that the reason why there are only two 
cycles in T. cingulatum is that it is very small. It doe^ 
not seem to be one of those cases (see p. 514) in which the 
tentacles never arrange themselves in more than two cycles 
however large the animal may grow. 

PaPvAXTHEOides, Carlgren, 1S99, p. 2S. 

Paractis as used by McMurrich. PH.4. pro parte. 

Dysactis as used by Hertwig. 1882, j). 41. pro parte. 

Paractidse (Paractime) with definite ba.se. Cohiniii smooth, maririii 
indistinct. Tentacles simple, in more than two cycles in the adult, 
their longitudinal musculature ectodermal. Oral disc simple, its radial 
musculature ectodermal. The primary mesenteries may J)e f^^rtile. 
Retractors diffuse, at least in P. ignota. 

Species: Genotype, P. crassa, Carlgren, 18!*9, p. 2'^. 

Others: P. ignota, McMurrich, 19u4. 

P. rhodora, Couthouy in Dana, Hid, p. 118. (See Hertwii;, Hs-j 
p. 19.) 

Carlgren founded this genus for V. crass a, but there 
seems no doubt that the other sjiecies mentioned should also 
be included. P. ignota was as.-igned by .McMurrich (1901) 
to Paractis, but it differs from that genus as now limited 
(p. 550) by having the longitudinal tentacular musculature 
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ectodermal instead of mesogloeal. P. rliodora was included 
in Dysactis by Hertwig^ but as McMurricli (1893^ p. 169) 
showed^ the genus Dysactis was probably erected for 
anemones with acontia, and therefore could not be used for 
Hertwig^s species. Of the two species referred by Hertwig to 
the genus^ one has been shown to be an Actinostola 
(McMurrich^ 1893^ pp, 169 and 209)^ and the other is 
rhodora, which may fairl}' be included in Parantheoides. 
SiCYONTS. Hevtwig. 18S*2. p. 98. 

Paractidae (Paractina?) with definite base. Column smooth ; may be 
faii-ly thick: margin teutacnlate. Tentacles in two cycles only in the 
adult, octameronsly arranged, thickened all round at their bases, their 
longitudinal musculature mesogloeal. Each tentacle consists of a 
thickened proximal part with longitudinal musculature in its mesogloea, 
and a thinner distal rim without longitudinal musculature and with an 
unusually large terminal opening; the longitudinal musculature, 
furthermore, is reduced on the aboral side of each tentacle. Oral disc 
simple, its radial musculature mesogloeal. In the only recorded species 
there are sixteen pairs of perfect mesenteries, and these are sterile and 
muscular, their retractors diffuse. Only the mesenteries of the last 
cycle bear gonads, and these are feebly muscular. 

Species: S. crassa. Hertwig. 188*2, p. 98. 

S. elongata, Hevtwig, ISSS, p. 33. 

There does not seem to be any very valid reason why this 
genus should not rank as a Paractid^ judging by Hertwig^s 
account of its anatomy. The tribe in which Hertwig placed 
it (Paractinim) has been discarded, and the genus exhibits 
the essential Paractid features. The curious structure and 
wide terminal openings of the octameronsly arranged tentacles, 
and their limitation to two cycles only, although there are four 
cycles of mesenteries, distinguish it from Cyinbactis, 
though some features of the tentacle-structure remind one of 
C. gossei. The large terminal openings of the tentacles 
do not seem to be a feature of any great importance, and it is 
difficult to know how far they may be due to state and 
. method of preservation. 

P.SEL'DOPARACTIS, 11. 110 111. 

Paractida:* (Paractiiuv) (*') with definite base. Column divided into 
a thinner upper part or capituluiii which is smooth, and a thicker 
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lower part or scapus which may bear longitudinal ridges which may 
terminate rather abruptly above. Margin tentaculate. tentacles prob¬ 
ably in more than two cycles in the adult. There is a weak sphincter 
in the capitulum, and apparently a second sphincter in the upper part 
of the scapus. Longitudinal musculature of tentacles ectodermal. 
Retractors diffuse. 

Species: P. tennicollis, ^IcMurrich, 1904, p. 243. 

It seems that the species described by McMurrich as 
Paractis tennicollis (1904, p. 243) requires generic 
separation on account of the division of its body into scapus 
and capitulum, and the possession, apparently, of two 
sphincters, both mesogloeal. It is quite distinct from 
Paractis, both in this respect and in its ectodermal longi- 
tiidinal tentacular muscle and lack of a collar. Unfortunately 
there is no statement made Avith regard to the number of its 
perfect mesenteries, so that whether it should be included 
here or in the Actinoscyphiidm is uncertain. 

Actinostola, Terrill. 1SS3. 

Paractidae (Actiuostoliuse) with definite base, which may be adherent 
or may form a mud-enclosing hollow. AVall .smooth or wrinkled or 
more or less tuberculated; it may be very thick; margin tentaculate. 
Tentacles in more than two cycles in the adult, hexamerously arranged, 
often short and stumpy, simple, their longitudinal musculature 
mesogloeal. Oral disc simple or somewhat undulate but not actually 
lobed, its radial musculature mesogh]eal. Primary mesenteries at least 
sterile. Mesenteries hexamerous. Retractors dift’use. In the youngest 
cycles the mesenteries of each pair are unequally developed in such 
a way that the partner furthest away from the adjacent mesenterial 
pair of the next oldest cycle is the larger. 

Species: Genotype, A. callosa, Terrill, pp. 224. 31o. (See 

Carlgren, 1893, p. 71; McMurrich. 1893. p. lt)7.) 

Others are; A. abyssorum (Dan.?). Carlgren. lS!*3. ]>. 

(? Bun odes abyssorum. Dan.). 

A. excelsa, McMurrich. 1893, p. 17<t 

A. pergamentacea, McMurrich, 1893. p. 171. 

A. spetzbergensis. Carlgren, 1893. 73. 

A. chilensis, McMurrich. 1904, p. 217. (See Clui*b. I 9 ns, p. .j.) 

A. sibirica, Carlgren. 1901. 

A. walteri. Kwietniewski. 1898. 

A. crassicornis. Hertwig. 18s2, p. 41. 

?A. grrenlandica. Carlgren. 1899. 
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Catadiomene. n. nom. 

Actixostola as used by Caidgreu, 1S9P. AVassilieff, 190S. and 
Stephenson. 1918. B. pro parte. 

Paractida 3 (Actinostolins?) with definite base. Column wrinkled or 
more or le.ss tnberciilated or iiTegularly ridged: it may be very thick- 
walled; margin tentacnlate. Tentacles in more than two cycles in 
the adult, hexameroiisly arranged, with swellings of the mesoglcea on 
the aboral side at the base; they may be short ctod stumpy and their 
longitudinal musculature is mesoglceal. Oral disc simple or undulate 
but not lol>ed. its radial musculature mesoglceal. Primary mesenteries 
at least sterile. Retractors dilfu.se. In the youngest cycles the 
mesenteries of each pair are unequally developed in such a way that 
the partner furthest away from the adjacent mesenterial pair of the 
next oldest cycle is the larger. 

Species: C. atrostoma, Stephenson. 1918. b. p. IIS. 

C. carlgreni, Wassilielf, 1908. 

C. intermedia, Carlgren, 1899. 

It has seemed necessary to establish a new genus for those 
forms hitherto included in Ac tin os tola, which differ from 
the ty]:>ical forms in that genus by possessing basal swellings 
to their tentacles. Actinauge and Hormathia and other 
genera are mainlv distinguished from each other in a similar 
way. The pos.session of the basal swellings is an apparently 
stable and well-marked featui’e and a very convenient generic 
distinction (see p. 516). 

Stomphia, Gosse, Ann. Xat. Hist. 3. iii, 48, 1860, p. *2*21, 

Puractids (Actinostolinae) with definite base. Body-wall smooth and 
with tentacnlate margin, but varying in thickness: it may be quite 
thin or quite thick or intermediate. Tentacles simple, in more than two 
cycles in the adult; their longitudinal musculature is mesoglceal, but 
there may be an ectodermal muscle-fringe as well as, and quite distinct 
from, the true mesoglceal musculature. Oral disc simple, its radial 
musculature mesoglceal. Tentacles and mesenteries frequently arranged 
octaiuerously (16-16-32). Peiiect mesenteries sterile. Retractors well 
developed, diffuse. In the youngest cycle or cycles the mesenteries of 
one and the same pair are unequally developed in such a way that the 
partner furthest away from the adjacent mesenterial pair of the next 
oldest cycle is the larger. 

Species: Genotype, S. churchicU, Gosse, Ann. Xat. Hist., 3, iii, 48. 
(See Gosse, 186<>, p. 222, Carlgren, 1893, p. 80, Stephenson. 1918, b, 

p. 126.) 
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Others: S. selaginella. Stephenson. 1018, a, p. 36. 

■' I-'S. vinosa, AlcAIurrich, 1893. i). 163. 

I first described in 1918 (a, p*. 36) a new Antarctic anemone 
under the name Cymbactis selaginella, one of my chief 
reasons for referring it to Cymbactis being its thick body- 
wall. But more recently T have been convinced (see p. 513) 
that there are too many grades of thickness in body-walls for 
this to be a valid feature for distinguishing genera. Since 
describing' selaginella, also, I have had an opportunity 
of studying the type-species of this genus (S. churchias), 
and was surprised to find a striking similarity in structure 
between the two, which is sufficiently marked to make it 
evident that they belong to the same genus. My sections 
of S. selaginella show indications that the youngest 
mesenteries probably conform to the Actinostoliiiee rule. 
They have in common certain features of general facies 
(when preserved) ; both have tentacles which can be short 
and thick and are general!}' arranged in three cycles on the 
16-16-32 plan. There are sixteen pairs of perfect sterile 
mesenteries in both, and a comparative study of the mesen¬ 
terial, tentacular and sphincter muscles reveals a good deal 
of similarity, though at the same time there is quite enough 
difference for specific distinction all the way through. 

While referring to Stomphia I must correct an error into 
which I fell with regard to S. churchia3 in my 1918 b paper, 
p. 127. I there stated that after careful investigation of two 
animals I could not satisfy myself that the Actiiiostola-rule 
was carried out with any definiteness in Stomphia, although 
it held good for some sectors of the animal. I have had 
occasion to deal further with Stomphia since then, and 
sections of two whole individuals have proved that 1 was 
wrong and that the rule is indeed carried out almost exactly. 
I was misled before by relying too much on dissection. 

I include very tentatively Ibaractis vinosa, Mc^lurrich, 
as a possible Stomphia. It has the mesoglceal disc and 
tentacle-muscles and sixteen pairs of perfect sterile mesen¬ 
teries, but on the other hand we do not know whether its 
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small mesenteries conform to the Stomphia-rulej and its 
mesenterial miiscnlature does not seem much like that of the 
other two. 

Ophiodiscus. Hertwig, 1SS2, p. 56. 

Paractida? (Actinostolina?) with definite base. Column smooth, margin 
tentaciilate. Tentacles simple, in a single corona, their longitudinal 
musculature mesogloeal and confined to the inner or adoral face of 
each tentacle. Oral disc simiDle, its radial nius4*ulature mesogloeal. 
The larger mesenteries are sterile and possess slightly developed 
musculature and the gonads are borne on the small unmuscular 
mesenteries of the youngest cycle. These young mesenteries are also 
unequally developed, in such a way that in each pair the partner 
furthest away from the adjacent mesenterial pair of the next oldest 
cycle is the larger. 

Species: O. annulatus, Hertwig, 1882, p. 57, 

O. sulcatus, Hertwig, 1882, p. 61. 

I liave restored the genus Ophiodiscus to the position in 
the Paractidm originally assigned to it by Hertwig, because 
there does not seem to me to be adequate ground for 
placing it elsewhere. McMurrich has placed it in the 
Dendromeliidm on the strength of a pseudo-tentacle which was 
supposed to have been connected with it—the possession of 
pseudo-tentacles being a diagnostic character of that family. 

But I submit that there is no definite evidence that 
Ophiodiscus has any pseudo-tentacles, even though it cannot 
be actually stated that it has not. Hertwig says that there 
was pseudo-tentacle enveloped in the same piece of 

cloth as four specimens of Ophiodiscus. In the first place 
this does not imply any connection between the pseudo- 
tentacle and the anemones. If I may mention an instance from 
my own experience, in a collection of anemones which I 
described, one bottle containing anemones had in it also a 
fine branched body which at first sight looked like a branched 
tentacle, but which on sectionising ])roved to be an Alcyona- 
rian, ^ly point is that there may liave been no more connec¬ 
tion between the Ophiodisci and the pseudo-tentacle 
than there was between my anezuones and Alcyonarian. 
Again, there would surely have been more than one pseudo- 
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tentacle among four Ophiodisci if it had really belonged to 
them^ and Hertwig expresses his inability to find any pseudo- 
tentacle remains on the anemones. Another point is that the 
pseudo-tentacle in cpiestion had circularly arranged muscle- 
fibres in its ectoderm, ViwA longitudinal fibres, also apparently 
muscular, in its endoderrn. This arrangement is very difficult 
to account for if the pseudo-tentacle were an outgrowth 
of an anemone, in which case, according to ordinary rules, 
the endoderrn should possess circular muscle and the ecto¬ 
derm either no muscle-fibres or longitudinal ones. In 
Lebrunia danae, which has genuine pseudo-tentacles, the 
endodermal musculature of the latter is, indeed, as one would 
expect, part of the endodermal circular muscle of the body- 
wall and its fibres run circularly.^ 

On these grounds I‘am inclined to think that the stray 

pseudo-tentacle had nothing to do with the Ophiodisci. 

But be this as it may—and nothing but fresh and sufficiently 
well-preserved material can finally settle it—on its other 
characters Ophiodiscus is a Paractid, judged by Hertwig^s 
account. It has pedal disc, numerous perfect mesenteries 
not divided into macrocnemes and microcnemes, mesoglceal 
sphincter, no acontia or cinclide.s, mesoglceal disc and tentacle 
musculature, and even exhibits the tendency, which I have 
mentioned elsewhere (p. 492), of the younger mesenteries to 
produce the gonads in higher anemones in its extreme form. 
It also exhibits an unequal development of the small mesen¬ 
teries similar to that which prevails in Ac tin os to la, Cata- 

^ This statement is made after consulting Pax, pp. 213-214. 

But I see that McMiirrich, 1SS9 {‘ Journ. Muiph.’) describes what seems 
to be longitudinal musculature in the endoderrn of the pseudo- 
tentacles of L. neglecta. He describes no circular fibres in the 
ectoderm, however, which re.seinldes that of the liody-wall but for 
the possession in parts of many nematocysts. I do not know how 
these conflicting statements can be reconciled, but Pax’s descrij)tion 
is the one in accordance with what one would expect on general 
grounds of anemone anatomy, and it is not impossible that the 
curiously made-uj) musculature describe<l by HcMurrich is an abiitu*- 
mality of that particular specimen. 
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diomeneand Stoinphia. Tlie absence of musculature on the 
aboral faces of the tentacles is a feature possibly foreshadowed 
by other Paractids in Avhich the musculature is somewhat 
reduced on the outer sides of the tentacle-bases. So it seems 
that one must include Oph iodise us in the Paractidiu unless 
definite evidence of pseudo-tentacles should come to hand^ and 
even then that character alone might not be weighty enough^ 
as against tbe sum of the other characters, to place it in a 
separate family. Certainly it could not go to the Dendro- 
meliidm. 

POLTSIPHONIA. Hertwig. 1$S2. p. 63. 

Paractida? (Polysiphouiina?) with definite base. Cohimn smooth or 
somewhat nodular (and in the onl}^ known species thick-walled and 
vase-shaped), its mai’gin tentacnlate. All thy tentacles have niesoglceal 
swellings on the outer side at the base, and their longitudinal muscu¬ 
lature, like the radial musculature of the oral disc, is mesoglceal. The 
oral disc is twelve-lobed though the lobes are not veiy deep, and the 
tentacles are placed at its margin in two cycles only, the nmn1)er of 
cycles not increasing as the animal grows. The tentacles are arranged 
in twelve triangular groups in connection with the lobiug of the disc, 
the twelve groups being continuous with one another. The twelve 
tentacles rei^resenting the primary and secondaiy endocoels are the 
largest and are placed at the points of the twelve triangles nearest 
the mouth, i.e. in the depressions between the disc-lobes. The other 
tentacles decrease in size towards the apices of the disc-lobes. The 
outer-cycle tentacles represent the exocoels, the inner-cycle tentacles 
the endocoels. The twelve oldest pairs of mesenteries are perfect and 
arranged in the ordinary way found in Actiniaria, and include two 
pairs of directives, but the other mesenteries are peculiarly arranged. 
In each of the exocoels between the primary and secondary pairs the 
younger mesenteries have a bilateral arrangement, the youngest ones 
appearing in the middle of the exoccel. Each of these later pairs 
consists of one larger and one smaller partner, and the oldest of the 
larger partners are perfect as well as the priinaiy and secondary 
mesenteries. The primary and secondaiy mesenteries probably sterile, 
the oldest of the others fertile. 

Species: P. tuberosa. Hertwig. 1SS2, p. 63. (See Carlgren, 1018. 
pp. 13, 3<», etc.) 

In 1893 McMurrich (pp. 165, 209) included Polysi- 
])hunia in the genus Actinevnus, relying apparently on 
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the external similarity between the two. Carlgreii (1918) 
has sho^vn that there is no ground for fusing the two genera. 
The genus Actinernus as originally founded by Verrill has 
been broken up into two quite unrelated genera on anatomical 
grounds. The first of these is Actinernus proper (=Por- 
ponia, Hertwig), and is a member of the Eudocoelactida 3 ; 
the second is Ac tin os cy phi a and belongs to the Actiuoscy- 
phiidae. Polysiphonia is a Paractid and related to neither 
of them. The main differences between the three genera are 
as follows: Actinernus has its younger mesenteries de¬ 
veloped in the endoccels of the older ones, and each of these 
younger pairs has the longitudinal muscles of its partners 
facing away from each other as if they were directives; in 
Actinoscyphia and Polysiphonia the younger mesen¬ 
teries develop in the normal way, i.e. in exoccels, and with the 
longitudinal muscles of the partners facing each other. Apart 
from this Actinernus has no sphincter and the other two 
have a mesogloeal one. Polysiphonia still further differs 
from Actinernus in that its discal, radial and longitudinal 
tentacular musculature is mesogloeal instead of ectodermal. 
Actinoscyphia in its turn differs from Polysiphonia by 
the possession of only six pairs of perfect mesenteries instead 
of a larger number; l)y the fact that its younger mesenteries 
are normally developed in cycles and do not appear bilaterally 
in twelve special regions of growth (see above definition of 
Polysiphonia); and by having ectodermal instead of ineso- 
gloeal tentacle-and-disc muscles. It is thus seen that but for 
a curious superficial and external resemblance to each other 
the three genera are unrelated, and Polysiphonia remains 
a good genus. The curious and unusual mode of ap)K*arance 
of the younger mesenteries in Polysiphonia oilers an 
interesting parallel to a similar mode of growth exhibited by 
certain Endocoelactida? not related, ft is probably accounted 
for in both cases (as Carlgren has suggested, 1918, |)p. 1 1—lo) 
by the facts that the oral disc is lobed and the older tentacles 
at least have strong basal swellings of nie.'^ngloua, so tliat 
newly-appearing tentacles have no room for normal develop- 
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ment and must appear where they can, as the lobes grow, 
either between the bases of the lobes (Actinernus) or at 
their apices (Polysiphonia). Their appearing in this way 
carries with it the appearance of the younger mesenteries in 
a bilateral manner in zones related to the disc-lobes. It can 
hardly be the other way about (that the mesentery-develop¬ 
ment affects the tentacles), because in Synactinernus and 
Is actinernus, although the disc is lobed, the tentacles are 
small and have no basal swellings or only weak ones, and the 
mesenteries here develop normally in cycles. This explana¬ 
tion helps to elucidate the appearance of similar phenomena 
in unrelated forms. 
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been neither possible nor necessary for me to consult personally, but 
which is mentioned in the foregoing paper in connection with some of 
the original descriptions of certain species listed after the generic 
definitions. In cases whei‘e the original description has not l)een 
consulted, one or more later and usually fuller descriptions of the 
species have been seen. These references are simply included for 
convenience in case they should be needed, and are copied from 
Andres, 18^3, and other works. I cannot, of course, guarantee that the 
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descriptions referred to will be found in the works quoted, but I have 
done niy best to select the right references. 

(a) Blainville, H. M.—Zoophytes,” ‘ Dictionnaire des Sciences natur- 

elles,’ public par Levranlt, 60, Paris and Strasbourg, 1S30. 

(b) Bohadsch, J. B.—‘Be quibusdam animalibus marinis,’ Dresdae, 1761. 

(c) Cocks, W. P.—‘Rei^. Cornw. Pol. Soc.,' ix, 1851, p. 3. 

(d) Couch, J.—‘A Cornish Fauna, etc.,’ Part I, London, 1838. 

(e) Dana, J. D. — ‘Zoophytes,’ Philadelphia, 1846. ‘ U.S. Explor. Exped. 

during the years 183S-42.’ (Atlas published 1849, and Synopsis 
1859.) 

(f) Delle Chiaje, S.—‘ Mem. su la storia e la notomia degli Animali 

senza vertebre ecc.,’ Napoli, 1823-25-28-29. 

(g) Duchassaing, P., and Michelotti, J. —‘‘ Men^pire sur les Coralliaires 

des Antilles,” ‘ Mem. Real. Accad. Torino,’ 2% vol. xix, 1860. 

(h) Duchassaing de Fontbressin and Michelotti. —“ Supplement aux 

Coralliaires des Antilles,” ‘ Mem. Real. Accad. Sc. Torino.’ 23, 
p. 97 (‘ Actinidese,’ p. 118), 1866. 

(i) Ellis, J.—‘Phil. Trans.,’ 57, 1767, London, 1768. 

(j) Fabricius, 0.—‘ Fauna Gronlandica,’ 1780. 

(k) Fischer, P. —* Nouv. Arch. Miis. d’Hist. Nat..’ x, 1874. 

(l) Forbes, E.—‘Ann. Nat. Hi.st.,’ v, 1840. 

(m) ForskSl. P.—‘ Descr. Anim. qn^e in it. orient, observ. P.F., et Ic. 

rerum. nat. quas in itin. orient, dep. curavit P.F. Post mortem 
auctoris edidit Carsten Niebuhr, Hafnise,’ 1775-6. 

(n) Gosse, P. H.—* Ann, Mag. Nat. Hist.,' 2, xii, 1853. 

(o) - ‘Linn. Trans.,’ xxi, 1855. 

(p) - ‘Ann. Mag, Nat. Hist.,’ iii, 1, 1858. 

(Q) Lesson, R. P.—“ Zoologie,” ‘ Voyage autour du inonde, s.l. corvette 
de S.M. “ La Coqiiille ” pendant le.s annees 1822-25. execute par 
L. J. Duperrey,' 2® part, 2® divis., Paris, 1828, et seq. 

(B) Lesueur, C. A.—* Journ. Acad. Nat. Sci. Philadelphia,’ vol. i, 1817. 

(s) Li'itken, C.—“ N'ogle Bemarkiuger oin de ved de danske Kyster 

iagttagne Arter af Aktiniernes Gruppe.’’ ‘ Yidensk. 31e<ldel. 
Natur-hist. Foren. Kjobenhavn,’ 1860. 

(t) Marion, A. F.—‘ Comptes rendus,’ xciv, 1882 (trans. ‘Ann. Mag. 

Nat. Hist.’ (5), ix, 1882). 

(U) Muller, O. F.—‘ Zoologiie Danica* Prodromus,’ etc.. 177>5. 

(v) Oken. L.—‘Lehrbuch der Naturgeschiehte,' Jena, 1816. 

(w) Quoy and Gaiinard.—‘ Zool. du Voyage de la Corvette “ FAstrolabe" 

pendant les annees 1826»-29,’par G. Dumont d'L^rville. Paris, 1833. 
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(wrt) Rapp. W.—‘ Uber die Poljpen im Allgemeinen u. die Actinien 
insbesondere,’ AVeimar, 1S29. 

(X) Schmarda, L. K,— “ Zur Xaturgescli. der Adria./’ ‘ Denkschr. d. 

Wiener Akad. math. nat. Cl./ iv. 1852. 

(t) Stoliczka. F.—‘ Joiira. Asiat. Soc. Bengal/ Part II, vol. xxxviii, 1869. 
(z) Verrill. A. E.—‘ Amer. Joiirn. Sci./ vi, 1873. 

(za) -- ibid., xxiii, 1882. 


XIL EXPLAXATIOX OF PLATE 22. 

Illustrating Mr. T, A. Stephenson^s paper ^^Oii the Classifica¬ 
tion of Actiniaria.^^ 

PLATE 22. 

A. Piece of a mesentery. B. Processes of mesogloea bearing ecto¬ 
dermal muscle-fibres. C. Cilia. D. Diaphragm. E. Ectoderm. EX'. 
Endoderm. F. Muscle-space in fig. 3; muscle-fibres in fig. 10. H. Small 
mesentery. K. Endodermal circular muscxfiature. L. “ Lip ” of ecto¬ 
derm. M. Mesogloea; in fig. 7 points to muscle in the mesogloea. F. 
Xerve-layer. P. Base of outer wall of a tentacle. B. Xetwork of 
muscle-fibres and muscle-spaces in the mesogloea. T. Thick-walled 
nematocyst. Z. Zooxanthellse. 

Fig. 1 .—Transverse section of portion of body-wall of Sagartia 
miniata, to show a cimlis. Oc. 3, obj. IL 

Fig. 2.—Transverse section of portion of body-wall of S. miniata 
(same specimen as that from which fig. 1 was drawn), to show a ciiiclis. 
Oc. 3, obj. U. 

Fig. 3.—Longitudinal section of margin of body of S. miniata^ 
showing the sphincter-muscle. Oc. 3, obj. IL 

Fig. 4.—Transverse section of an acontium of S. miniata. Oc. 3^ 
obj. 1. 

Fig. 5.—Transverse section of the diaphragm of a cinclis of S. 
miniata. Dra^^^l with oil imm. 

Fig. 0.—Longitudinal section of portion of the wall of the physa of 
Peachia hastata to show a cinclis. Oc. 3. obj. 

Fig, 7.—Longitudinal section of portion of the margin of Halcampa 
chrysanthelium, showing part of the mesogloeal sphincter. Oc. 3. 

Fig. 8.—Transverse .section of a portion of the wall of a tentacle of 
Stomphia churchiie. Oc. 3, obj. |. 

Fig. 9.—Vertical transverse section of oral disc of Sagartia m iniata. 
Oc. 3, obj. 1. 




